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River, at Yardley, Pa. The Contractor 
reports that the piling proved most 
efficient and satisfactory in every re- 
spect, in handling as well as results 
It is 
also stated that conditions surround- 


attained in these structures. 


ing the place where these foun- 
dations were built, made the use 
of Sheet Piling particularly nec- 
essary, and that the adaptability 


of this piling to the purpose, met 
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The Colorado River Silt Problem, the Dredge required, and after settling in the lake, it could made, silt was deposited, gradually raising the 
“| rial” nd Irri ation in Im erial have been diverfed into New River, and thence canal level, until the first intake had to be 
mpe a g P through canals towards the Imperial Valley ibandoned and a new one cut. The same fate 
Valley, Cal. This plan would have solved the silt problem for befell the second intake, and “Intake No. 3” was 
By F. C. FINKLE.* several generations to come and would have pre- constructed lower than the previous ones. It 
Iver since irrigation first commenced in the vented the other disasters, which have befallen would likewise have silted up, but the several 
Imperial Valley, the silt carried in the Colorado the valley, but was never carried out, because floods in the river early in 1905 widened and 
River water has been a source of much trouble’ the financial stringency in 1892 and 1893 com deepened it until the whole Colorado flowed 
and the cause of heavy financial losses. While pelled the abandonment of the project. through it toward Salton Sea This could not 
the silt ‘contains valuable mineral fertilizing Seven or eight vears after 1891, when the pro- be prevented, because there was no headgate to 
qualities and is a benefit to the land when de- ject was revived by others, the writer had noth- regulate the water, and the disastrous overflow, 
posited thereon, its depo- Which threatened to con- 
sition in the irrigation vert the Imperial Valley 
canals is a different mat into an inland sea, con 
ter. tinued until 1907, when 
Whenever the water at- the break was finally 
tains a velocity in the closed by the Southern 
canals less than that in Pacific Railroad Co., after 
the Colorado River, its many failures and the 
transporting power is 


lessened and silting be- 


gins. As the river veloci- 
ties vary greatly at the 
intake of the main canal, 


it would be impossible to 


construct a canal, which Z 
x 
would, at all times, have at 
ne . . atone) 
the river velocity. Not 
alone this, but the nature 
of the soil limits the 


possible velocities for 
canals In 
and the topography 


elevation of 


many cases, 


and 
land to 


which water must be de- 
livered fixes the gradient 
lower than desirable in 


many others. 
Even 


sible to 


when it was pos- 
construct canals 
With velocities closely ap- 
proximating 
river, 
for 


those in the 
this would only be 
conditions of full 
flow, and with less water 
the velocity and silt must 
both drop 


The difficulties to be en- 





expenditure of millions. 


(Eng. News, Vol. 56, No 
26, pp. 671 to 676; V 


7; and Vol. 58, No. 2 


pp. 26 and 27.) 
About the 


Same time a 


new intake was exca- 
vated farther up the river 
it Hanlon’s Heading and 
a permanent concrete 


headgate constructed in 


the canal about 1,600 ft 
below the intake (This 
headgate may be seen in 
the view, Fig. 3.) The 
sill of this gate was 
placed at an elevation of 
US Ee. above sea leve 


which is from 8S to 9 ft 
lower than the 


of water in the river at 


this point during its low 
stage This was believed 
to be sufficiently low to 
admit all the water need- 
ed, even should == som« 


cilt } 
slit é 


deposited 





countered from canal silt- 


ing were foreseen’ by 

the writer, when he first 

made an examination, survey and preliminary 
plan for irrigating the Imperial Vailey in the 
year 1891. As a result the plan then presented 
was to divert the water into Volcano Lake 
through Bee River, where the break occurred in 


1910, which the United States Government un- 
successfully attempted to close last summer, and 


where the Colorado River is still flowing (see 
sketch map, Fig. 1). 

With a safe headgate in Bee River, the water 
could have been turned into Volcano Lake as 


*Consulting Engineer, Los Angeles, Cal. 


SKETCH MAP OF 
STATES AND MEXICO, SHOWING MAIN 


But each year, when 


IMPERIAL VALLEY AND CONTIGUOUS TERRITORY IN 


UNITED _ the Colorado bec 


ime low 


IRRIGATION CANALS. after the spring and ear!y 


summer flood, there 
ing more to do with it, and his plan was neither was a shortage of water. The large amount of 
known nor disclosed to the new promoters. In- silt carried at flood time caused a deposit to 
stead they diverted the water from the Colorado form in the canal both above and below the gate 
into the Alamo River, which flows directly to With each year the elevation of the canal bot- 
the Imperial Valley, and through it to the Salton tom rose, and the water famine became a little 
Sink. This same Alamo River to-day, with but worse, both on this account and because the in 
slight rectification throughout the first 60 miles creased acreage under cultivation required more 
of its course in Mexico, forms the main canal water 
from Hanlon’s Gate on the Colorado to Sharp's In the meantime judgments for damages on ac- 
Heading, from which distribution of water to count of the overflow from 1905 to 1907, ex- 
the Imperial Valley begins. penses for closing the break and damage claims 
As soon as the diversion into the canal was for the annual shortages of water made the 








California Development Co., owner of the main 
bankrupt, and in 1909 it was 
pl iced in the hands of a receiver. 

In the midsummer of 1910, under the receiver- 


p, came the final crisis regarding water de- 


veries There had been a serious shortage of 
vater in March and April, 1910, while the river 
was low, and much damage to crops had re- 
sulted In the latter part of June the river 


gain fell and the receiver was unable, to fill all 
rders for water. 
After that the condition became rapidly worse, 
the Colorado declined in volume, and by the 
middle of July orders for water stood 1,400 sec.- 
iveries were SOO sec.-ft. The crops 





vere already much injured and a continuance 
he water shortage would soon destroy what 
mained, cause losses amounting to millions of 
lollar ind deal a death blow to the Imperial 
Valley with its 15,000 population and property 
ssessed at nearly $10,000,000. 

The receiver and his engineers proclaimed that 
nothing but a diversion weir in the Colorado 
helow the intake, to raise the water level, and 
thus force more water into the canal, could save 
the valley. The Colorado, being a navigable 
permission to construct a weir must 
come from the War Department. 


stream, 


The water was then, the same as now, dis- 
tributed to mutual water companies 
under contracts with the California Development 


seven 


(Co. and paid for at 50 cts. per acre-foot. The 
tockholders in these mutual water companies 
were the real parties in interest, and the crops 
yn the 200,000 acres, or more, of land irrigated 
‘yy them were suffering. Impatient at the delay 
and uneertainty, Mr. Thomas O’Brien, one of 
the directors of Imperial Water Company No. 5, 
employed the writer to visit the main canal and 
make an investigation to determine the condi- 
tion of affairs and recommend what should be 
done 

Hanlon’s 
Heading on July 21, 1910, and continued by 


This investigation was begun at 
traversing the entire canal and taking soundings 
and levels. It was found that the canal was 
silted up for nearly five miles below the intake, 
being from 5 to 6 ft. above grade, as fixed by the 
sill of the concrete gate, in the upper mile, and 
diminishing gradually throughout the next four 
miles. ‘ , 

With a gage height of 107.4 ft. in the canal 
ibove the concrete gate it was only possible to 
deliver 600 sec.-ft., while with an unobstructed 
channel 2,500 sec.-ft. could have been delivered. 
The irrigators were calling for 1,500 sec.-ft. 

It was apparent that the real remedy was 
dredging to remove the silt from the canal. 
The receiver had three dredges, a clam shell, a 
lipper and a drag-line bucket dredge, but these 
were all unsuited for handling the indurated 
silt expeditiously and economically. With a 
suction dredge of proper capacity relief could 
have been obtained in a short time, but this 
should have been planned many months before, 
when the first shortage of water occurred in 
March, and there was yet time to construct a 
suction dredge before the expected low river 
following the spring rise. 

Hence, the receiver’s plan was the only one by 
which a part of the crops might be saved, and 
a united effort on part of the mutual water 
companies and the receiver resulted in securing 
permission from the War Department to install 
1 temporary pile trestle and dump rock to serve 
as a weir for raising the river level at the in- 
take In this emergency, President Taft did 
his best for the Imperial Valley by using his in- 
fluence with the War Department, and the tem- 
porary weir was installed with the understanding 
that it should be removed whenever the War 
Department should so order. Director F. H. 
Newell, of the U. S. Reclamation Service, also 
used his influence to secure permission to build 
the temporary weir. 

The work was rushed with all possible speed 
and by Sept. 1, 1910, the water level had been 
artificially raised (see Fig. 2) so as to force all 
the water required through the canal in spite of 
its silted condition. In the meantime the lack 
of water had done more than one million dol- 
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lars worth of damage to the crops, and silt was 
still being deposited in the canal more rapidly 
than it could be removed by working the drag- 
line bucket dredge, which had been in operation 
continuously since the latter part of July. 

The success of the temporary weir apparently 
caused the receiver to believe that its removal 
before high water, and re-installation thereafter 
each year, was the true remedy against future 
water shortages. This was a costly thing to do, 
each removal and reconstruction being estimated 
to cost $40,000, and there was no assurance that 
it would again be permitted. But the receiver 
laid his plans to do it, and also to operate the 
clam shell, dipper and drag-line dredges to hold 
the silt down to a point where the weir might 
continue to be effective. 

After figuring the expense of carrying out this 
program, the receiver concluded that the reve- 
nues from water at 50 cts. per acre-foot would 
be insufficient to meet expenses, and forthwith 
applied to the court to increase the water rate 
to SO cts. per acre-foot. To this the seven mutual 
water companies made earnest objection, claim- 
ing that a suction dredge to remove the silt was 
the proper remedy, and within the receiver’s 
purse. 

The matter was tried in court, principally on 
the testimony of experts, for two weeks, but be- 
fore it was submitted to the court for a de- 
cision the receiver offered to pay rental for a 





Fig. 2. Trestle Built Across the Colorado River in 
Summer of 1910 to Create a Temporary Weir 
to Raise Water Level at Intake of Imperial 
Canal. 

(View taken Feb. 14, 1911.) 


suction dredge, to be built and owned by the 
mutual water companies, on a basis to pay them 
for interest on the investment and depreciation 
of the dredge, and to maintain and operate 
the dredge at his expense. If this should 


RECORD OF OPERATION FOR DREDGE “IMPERIAL” FROM MARCH 31, 


16, 3:35 





Period in day, 


p.m. to p.m Net running. Stops. 


6:40 3/31 to 6:40 4/1 18 00 6 00 
6:40 4/1 to 6:40 4/2 18 48 § 12 
6:40 4/2 to 6:40 4/3 12 19 11 41 
6:40 4/3 to 6:40 4/4 11 05 12 55 
6:40 4/4 to 6:40 4/5 15 20 8 40 
6:40 4/5 to 6:40 4/6 15 10 8 50 
6:40 4/6 to 6:40 4/7 19 40 4 20 
6:40 4/7 t 6:40 4/8 20 03 3 667 
6:40 4/8 to 6:40 4/9 00 O00 24 00 
6:40 4/9 to 6:40 4/10 10 12 13 48 
6:40 4/10 to 6:40 4/11 19 44 4 16 
6:40 4/11 to 6:40 4/12 i? 25 6 35 
6:40 4/12 to 6:40 4/13 i9 23 4 37 
6:40 4/13 to 6:40 4/14 14 49 9 11 
6:40 4/14 to 6:40 4/15 Ly “Oe? 6 563 
6:40 4/15 to 3:25 4/16 14 46 5 59 


Total 243 61 136 54 


Time in hours and minutes 
Saicaamiaentiel tama ——_—_——_— 
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be accepted the receiver agreed to collect th 
old rate of 50 cts. per acre-foot for water. 

The result was the execution of a contra 
between the mutual water companies and th 
receiver providing that the companies shou) 
design and construct a suction dredge of n 
less than 12-in. pump, and rent it for 10% p. 
annum on its cost on condition that the rate 
to be charged for water should continue at 50 
cts. per acre-foot, the receiver to purchase th: 
dredge as soon as he could accumulate a sur 
plus for so doing. Further, the contract provided 
that the water companies might select a con 
sulting engineer ‘‘to inspect the dredge at all 
reasonable and convenient times, and to inspect 
the operation thereof, the manner of its use, and 
the purposes for which it is used, and to make 
recommendations to the receiver;” the enginee? 
of the water companies is also to “have free a: 
cess to inspect any work being performed } 
the receiver, and to confer with him regarding 
the advisability of the same.” 

For the purpose of carrying out their part of 
the contract all the mutual water companies 
known as Imperial Water Co. No. 1, No. 4, No. 5 
No. 6, No. 7, No. 8 and No. 12, met and selected 
Messrs. J. J. Strieby, George O. Long, George 
H. Reed, W. H. Best and J. T. Rice a permanent 
committee to look after their interests, and ap 
pointed the writer as consulting engineer to ad 
vise them and to act under the contract. 

By the middle of November, 1910, the plans 
and specifications for a 1d5-in. pump suction 
dredge had been completed, and on Dec. 10 the 
contract for its construction was awarded to the 
North American Dredging Co., of Nevada, for 
$57,300. ; This construction contract provided 
that the dredge should be completed by April 10, 
1911, a bonus of $200 per day to be paid for each 
day it should be completed before that time, and 
a penalty of $200 per day for each day ther: 
after. 

The dredge (Figs. 3 to 7) was completed eleven 
days ahead of the time agreed, and the con- 
tractors received $2,200 bonus, which was gladly 
paid, as it gave ample time to do the work re: 
quired to prevent a water famine in 1911. After 
this a rigid test provided for in the specifica: 
tions, which called for at least 240 hours actual 
running out of 15 days and the excavation of 
not less than 175 cu. yds. of solid material per 
hour’s run, was commenced 

Following is the record of operation during the 
test, copied from the summary of the log book 
kept by the representative of the mutual wate 
companies’ consulting engineer during the test 

Very few rocks were caught in the rock chest 
those which were found being left there from 
the construction of the concrete gate, but fre 
quent cleaning was necessary on account of 


6:40 P. M. to APRIL 
Pr, en, Sone 


Cause of stops. 


Swinging stern, extending discharge pipe, moving 
pontoons, taking oil on board, cleaning pump, 
removing rocks from rock chest and washing 
back. 

Moving dredge, cleaning pump and discharge 
table, starting engine, changing port cable, and 
removing rock from rock chest. 

Repairing oil pump, cleaning pump, lack of fuel 
oil, and washing back. 

Changing shore pipe, cleaning pump, raising lad- 
der, repairing oil scow, and washing back. 

Cleaning pump, priming discharge pipe, cleaning 
suction, changing pontoons and washing back. 

Removing rock from rock chest, cleaning pump 
and washing back. 

Cleaning and priming pump, working on engine 
and washing back. 

Cleaning pump, moving dredge, low steam pres- 
sure, changing pontoons and washing back. 

Cleaning boilers and repairing engine. Sunday 

Cleaning boilers and washing back. 

Chocked suction, cleaning pipe, placing pontoons 
and washing back. 

Cleaning and priming pump, changing suction 
pipe, changing pontoons and landing, and wash 
ing back. 

Cleaning pump and stone chest, changing pon 
toons and washing back. 

Delay from sand storm, cleaning pump and stone 
box, priming pump and changing pontoons. 

Washing back, changing landing and pontoons 
and cleaning stone box. 

Washing back, changing landing and pontoons 
and cleaning stone box 


Washing back refers to suddenly stopping the pump to permit drift lodging against the lower 


end of the suction pipe to float away 











December 14, IQII. 
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irift 
anal. 
The total 
vas Slightly over 


and other matter found in the silt of the 


quantity excavated 
$9. OOO cu. 


during the 
yds., at 


test 


the rate of 


ipproximately 201 yds. per hr. The cost of the 
est was as follows: 

fransportation of crew ; ; ae $232.79 
abor as per pay-roll .. ; : ; -» 1,055.82 


‘ommissary 


Repair parts 





1 


user 


‘uel oil, lubricating, waste, packing and 
other usual dredge supplies ; 972.26 
Total Cea A wees es + $2,578.91 


About 


1 
» 


26,000 gals. of 16 gravity fuel 


Ba 


ng 3 cts. per gal. 


Fig. 3. Jan, 23, 1911: Framework for Hull 


in Background. 
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Fig. 5, 
FIGS. 3 TO 6. 


consumed the 
material moved, 
average height of 35 ft., 

The cost of the 


follows: 


during test. Cost per cubic yard 


of solid lifted to an 


which 
was 514 cts. 


was 


dredge “Imperial’’ was as 


Contraet price ; 7 .< ; $57,300.00 
Bonus for advance completion 2,200.00 
Extras net included in plans and 

fications er oan ‘ 7 950.88 
Engineering for designing and super- 

Vising construction Se) 
Inspectors a Bema es a8 247.93 
Expenses of Water Companies’ Com- 

mittee and Secretary.. 3 - 199.89 
Legal advice preparing contract, bond 

on final settlement, ete 3 ; 


Total eae’ aa $63,589.93 


After the test the 
turned over to. the 
the charge of 
Chief Engineer for the receiver, who has operated 
it continuously April 23, 1911. Mr. Alli- 
son’s first report covering the operation from 
April 23 to June 17, 1911, 
data: 


dredge was accepted and 


receiver for operation It 


has we: 2. C. Al 


been under lison, 


since 


gives the following 


Laid Out. 





COST OF 


OPERATION. 

Labor, including surveys for 
yardage 

Comrnissary — 

Material for repairs, ete., 

Fuel oil chs 4 “ a 7; 


measuring 





Total $5,940.82 





Solid material moved .105 cu. yds. 
Cost per cubie yard 4.86 cts 
Total running time 589 hrs. 
Output per hour. , 3 207.3 cu. yds 
Average fuel used 2 bbls. of 16 gravity 


oil per hour of run- 
ning time 


that the work of the 
first test, 


piece ot 


From this it is observable 
the 


signed 


dredge improved after 


well-d 


Which is 


usual in any machinery 


Now, us to what the dredge “Imperial” has 


Hanlon’s Heading Fig. 4. March 5, 


April 9, 1911: Ready for Service. 


IMPERIAL VALLEY, CALIFORNIA. 


iccomplished for the Imperial Valley in solving 
the silt problem in the main canal, the 
are interesting facts: When dredging 
April 1, 1911, the elevation 


bottom at the intake was 104.5 ft., 


following 
com- 
of the 


being 


menced on 


canal 





6.5 ft. above the concrete sill of the intake gate. 
About 314 miles down the elevation was ) ft., 
having raised nearly 1 ft. since July, 1910, and 
intermediate points in proportion. On Aug. 15, 


1, the highest point in the bottom near the 
99.1 ft., only 1.1 ft. the 
ill, and the elevation about 5% 


. 
l 
93.4 ft 


11 


ntake gate was above 


s miles below 


was 


Points were on practically a 
uniform slope. 


On Aug. 19, 1911, the river gage at the canal 
intake read 107.4, and 2,158 cu. ft. per sec. 


were admitted into the canal. This was ample 
to supply all demands and take care of the loss 
in the sixty miles of channel from the Colorado 
River to the be ing of distribution at Sharp's 





water standing about 
ehannel had 
quantity, 


Heading, the oré 
1,700 sec.-ft. If the 


dredged the maximum 


been 
ould 


not 
which <« 


1911: B 


Fig. 6. 


have been diverted, would 
the 


S00 to 


have been 700 sec.- 
107.4, and from this 


350 sec.-ft would have reac 


ft. with river gage at 
only 
Sharp’s Heading 
Such a 


struction of 


condition would 
practically all crops in the Imperial 


Valley th 


present season, as 50 sec.-ft equally 
distributed among all users is it would have 
emergency, would have a 


to be in such an 
] 
i 





owed any one to mature a crop 


for a temporary weir could have not been rt 


Recla 
which demanded its removal 
1911, as the U. S. War De 


placed against the objection of the U. S. 


mation Service 


arly in partment did 





oilers and Part of Framework on Deck in 





Nozzle on Ladder. 


HYDRAULIC DREDGE IMPERIAL UNDER CONSTRUCTION AND READY FOR OPERATION; MUTUAL WATER COMPANIES, 


assume the re 





sponsib 
adversely to the Reclamation Service 

onstruction and operation of the 
“Imperial” has 


thr 
three 


accomplished 


it has saved the Imperial Valley from loss of the 


1911 crops worth several mil 1 dollars; (2) it 
has restored confidence in the \ ie of Impe rial 
lands; and >) s demonstrated ha ther 
is a Way to interact the Colorado River silt 
Whil ill of these things are extreme i 
portant, t ist is of general importance is 
earing nthe peration of canals from silt 
iden 1 rs When material can e dredged 
for less than 5 cts. per 1 ds. with fuel « t 
from $1.40 to $1.50 per l., the ist of remo 
gos 1 reate a high perating cos 
It has cost less than $15,000 to remove the silt 
accumulated from deposits in the t Ir 
eri Cana lu ge the last f Y ears I s 
s SO f vide the n and t 

cleat eX led NY I ea é 
miles 

Based on tl x perience 1 in this < 
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LL sss: 


problem can be solved by operating a _ suction 
dredge occasionally in canals of this class at 
some point not far below the intake. When this 
is done, so as to deepen the canal section below 
the grade for some distance, the incoming silt 
will settle into the cavity, and dredging need 
only be resumed after it has become refilled. 

In new canals, designed to divert water from 
rivers like the Colorado, a_ settling basin of 
proper dimensions should be constructed near 
the intake. Where opportunity does not exist 
rr sluicing out such basins by gravity the so- 
lution lies in periodic dredging to accomplish the 
same purpose 


That this can be done economically has been 


¥) 


timbers; on each side a cast-iron saddle for stay 
wires. 

SPUD MASTS 12 x 16 ins., 40 ft. long, located 
between spud wells and provided with cross top 
timbers. 

FOUNDATION UNDER MAIN ENGINE two solid 
layers of 12 x 12-in. timbers raised on kelsons. 

FOUNDATION FOR WINDING MACHINERY 
laid up of 8 x 12-in. timbers and under cutter 
gearing of 12 x 12-in. timbers, with all auxiliaries 
raised on substantial timber foundations. 

BOILERS of the Heine type with semi-marine 
setting Installed with one battery with single 
smoke stack 36 ins. in diameter. Top drums cov- 
ered with 1-in. asbestos blocks. Boiler working 
pressure, 165 lbs. Tested to 240 Ibs. at factory. 
Drums, 36 ins. in diameter, 19 ft. 4% ins. long, of 
%-in. plate. Tubes, 3% ins. in diameter and 16 
ft.long, of No. 11 B. W. G.; except lower rows of 
No. 9 B. W. G. Grate surface for each boiler, 
53 ins. wide by 54 ins. long. 

FOUNDATION FOR BOILERS of steel rails 5 
ins. high, placed as grillage in concrete covered 
with steel plate and lined with asbestos. 














tae 














es ee 
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FIG. 7. PLAN AND ELEVATION OF DREDGE 


fully demonstrated by the dredge ‘Imperial,’ for 
which reason it may be pardonable to give the 
following brief synopsis of the _ specifications 
from which it was constructed: 


HULL of wood 33 x 96 ft. inside fenders and 
8 ft. deep. Bottom, 4 x 12 ins.; deck, 3 x 8 ins.; 
sides, 6 x 12 ins., and two §&-in. bulkheads fore and 
aft 

KELSONS: Bight fore and aft and 19 across 
8 x 10 ins. 

TRUSSES on each side 14 ft. high; lower chord, 
& x 8 ins.; upper chord, 8 x 12 ins 

QUARTERS two stories above deck to enclose 
machinery, living quarters and pilot house. 

SIDES of 1 x 6-in. tongued-and-grooved pine. 

TOILET and bathroom. 

SPUD WELLS of cast-iron on rear of hull. 
Fitted with end flanges securely bolted and ce- 
mented with sulphur. 

SPUDS 40 ft. long, 24 ins. square, with forged 
teel point and angle chafing bars. 

A-FRAME of two 16-in. timbers with Iz x 12- 
in. cross timbers. A-frame to raise on cast-iron 
brackets fastened to deck with bolts terminating 
in chain plates. 

GALLOWS FRAME from A-frame of 12 x 12-in. 
timbers, securely bolted to bulkhead and upper 
chord of truss, and cross braced with 3 x 12-in. 





MAIN ENGINE of vertical compound two- 
cylinder Marine type, without links, 13 x 26 x 14- 
in., to rest on cast-iron sub-base, which will 
also support main pump. Crank shaft of forged 
steel bearings of babbitt, horeshoe thrust on 
crank shaft between engine and pump. Piston 
and connecting rods are forged steel, crank 
brasses of bronze, cross heads of cast-steel bab- 
bitted on slides. Piston of cast-iron with two 
cast-iron snap rings to a piston. High-pressure 
valve of piston type and low-pressure valve of 
“D” slide type. Valves of cast-iron and seats of 
same. The valve stems of forged steel. Running 
speed, 250 r. p. m., with steam pressure 150 lbs. 
Cylinder lagged with asbestos and covered with 
sheet metal. Engine provided with governor and 
sight-feed oilers, and to develop 260 HP. if re- 
quired. 

CUTTER ENGINE same as general design for 
main engine except size, and without extra sub- 
base or horseshoe thrust bearings. Cylinders, 
8 x 15 x 10 ins. Cutter engine will be connected 
to cutter gearing with cast-steel pinion on crank 
shaft. Provided with outboard bearing and bal- 
ance wheel on opposite end of crank shaft. Speed 
of cutter engine, 235 to 260 r. p. m. 

WINDING ENGINE: Two-cylinder, horizontal 
simple engine, 8x10ins. Cylinders connected to- 
gether with cast-iron bed plate, and crank shaft 


provided with cast-steel pinion to engage wind- 
ing gear. Connecting rods, piston rods, pins and 
crank shaft of forged steel. Crank shaft wit} 
babbitted bearings and crank brasses of bronze 
Crosshead of cast-steel. Piston and piston rings 
cylinder and base of cast-iron. 

SURFACE CONDENSER with 600 sq. ft. cooling 
surface, 1l-in. brass tubes, with air and circulat 
ing pump direct-conneeted to steam cylinders 
size, 7% x 10 x 10-in. stroke. Heater of Riley 
multicoil of enclosed type for heating water to 
180° F. Boiler-feed pumps, two, duplex 6 x 4 
6-in. piston-packed and brass-fitted throughout 
Oil-burning rig of two duplex pumps 8 x 2 x 2 
ins. mounted on base with oil heater, automatic 
regulating valve, air tank and strainers. 

MAIN PUMP, 15 x 60 ins., centrifugal, direct 
connected to main engine. Shaft 5 ins. in diam- 
eter, cast-iron shell, sides 1% ins., and circum- 
ference, 2% ins. thick. Shell split in middle, 
bolted together with flanges. All joints ma- 
chined. Top of casing provided with 4-in. steam 
siphon for priming pump. teducer on suction 
side connected with elbow provided with manhole 


Vas 
ar \ “7 
PO Ys 


a 


IMPERIAL; MUTUAL WATER COMPANIES, IMPERIAL VALLEY, CALIFORNIA. 


plate. Suction and discharge pipe of seamless 
tubing with cast-iron flanges. 

SUCTION PIPE provided with stone box with 
manhole. 

BILGE PUMP: Duplex, 6 x 5% x 6 ins. with 
4-in. suction. 

WATER PUMP: Duplex, 5% x 32% x 5 ins., 
with 2%-in. suction and 2-in. discharge. 

OIL-PUMP: Duplex, 5% x 3% x 5 ins., with 
2-in. discharge. 

GAGES with 8-in. face for boiler room as fol- 
lows: Steam gage, vacuum gage on condenser, com- 
pound gage on main engine, pressure gage on 
discharge pipe, vacuum gage on suction pipe and 
pressure gage on pipe supplying water to main 
pump bearing. 

STEAM PIPING: 4-in. size to main engine, 3 
2% ins., in duplicate, to auxiliaries, 2-in. pipe 
joined with screw joints and unions, and larger 
than 2-in., with flanges. , 

VALVES ON STEAM LINES Luckenheimer 
globe and angle. Globe gate valves of standard 
makes on exhaust lines. 

WATER PIPING IN HOLD, galvanized, with 
gate valves and oil piping black, with gate 
valves. 

HOT WELL of steel plate covered with screens 
and flashboards, 

OIL TANKS: Two jin each wing of hold, 15 
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Is. each, of 4%-in. steel plate, piped to oil 


irner pumps, and provided with 2-in. filling 
pes. 
WATER TANKS: Two in hold, divided into 


yo compartments, each holding 25 bbls. of water. 
esigned to settle silt before using water. 

LIGHT PLANT of 8-HP. horizontal engine, 
lted to 32-ampere, 135-volt Westinghouse gen- 
rator, with marble switchboard and instruments. 
Vired in three circuits to hold, and levels above 
eck. 
LADDER of timbers braced with iron, 
ist-firon hinges and bearings, with 
ibing suction pipe and elbows below stone box. 

CUTTER SHAFT: Three length of 6-in. nickel 
teel, joined with steel jaw couplings, with keys 
t right angles. 

CUTTER GEARINGS in two pairs of cast-stee!. 
inion on engine shaft, 6-in. face, 2%-in 
‘ast-steel gear on intermediate shaft, 6-in. 
1%-in. P. D. and 2\%-in. pitch. Cast-steel bevel 
inion on intermediate shaft, 3-in. pitch, 10-in. 
ice, 12 teeth. Gear on cutter shaft, 10-in. pitch, 
in. face, 48 teeth. Intermediate shaft, 4-ins. in 
liameter, of hammered steel. tatio of engine 

evolutions to cutter shaft, 18 to 1. 

UNIVERSAL JOINT between section of 
with bevel gear and end of cutter shaft, consist- 
ng of two pairs of jaw couplings and sliding 
leeve of cast-steel. Cross toggle of cast-steel 
nd jaws will be bronze bushed for cross-toggle 
sins. 

WINDING MACHINERY of two double drums 
nd one single drum with shafts 6%-in. ham- 
mered steel, and main shaft across deck, 4%-in. 
teel, with two gypsies. Gears and drums of 
ast-iron, 16% ins. in diameter and 16 ins. long. 
Frictions, 4 ft. 4 ins., V type of hard maple with 
brakes, all connected to levers in pilot house. 

LEVERS: Five brake levers and five friction 
levers and throttle on swinging engine and cut- 
ter engine. 

CUTTER of cast-steel spider 
blades, bolted to cutter spider. 
NOZZLE of cast-iron to take place of cutter in 
soft material and made on angle to strike bottom 
it right angles to ladder when down, attached 
to end of suction pipe when cutter is removed for 
ising nozzle. 

SHEAVES of cast-steel, with solid 
brass bushings. Easily removable. 
CABLES for spuds, 1 in. in diameter. 
PONTOONS: Ten 24 ft. long, 8 ft. wide, 32 ins. 
sides, 4-in. plank; bottom and deck, 2-in. 
plank; frame timbers, 4 x 6 ins., with intermediate 


and on 
seamless 


pitch. 
face, 


shaft 


and cast-steel 


webs and 


deep; 


posts throughout. 

PONTOON PIPE: 300 ft. 8 B. W. G. 15 ins. in 
diameter, in 30-ft. lengths, and provided with 
1%-in. oval bands for connections and rubber 
hose couplings. 

SHORE PIPE: 600 ft. slip joint of No. 10 B. 
W. G. steel in 20-ft. lengths and 15 ins. in diam- 
ter, with 1%-in. half oval band for connection. 

TOOLS: Full equipment for repairs on dredge, 
including 24-in. drill press, bolt cutter, black- 


smith’s 
screws, 
light 


forge and tools, emery 
chain tackle, all 
engine. 


wheel, lathe, jack 
belted and driven by 


When 
the 


was 


the dredge “Imperial” was first started 
cutter was installed for the ladder, but it 
found that the silt, although packed so 
hard that a drag-line bucket, a clam 
dipper dredge could not attack it successfully, 
would float away from the suc- 
tion pipe, as soon as loosened by the cutter. The 
cutter was then replaced by the nozzle and the 
highly satisfactory operating conditions herein 
related were obtained. The dredge has been 
operated with the nozzle up to the present time 
and it is exactly the proper thing for silt of the 
Colorado River variety. 

part of the performed its 
perfectly and no interruptions of moment 
occurred, except for cleaning the boilers, 
which is necessary every Sunday on account of 
the silt in the boiler-feed water, in spite of the 
settling given it in the tanks. 

To give some idea of the magnitude of irriga- 
tion operations in the Imperial Valley, the fol- 
lowing statistics may be of closing 
this discussion: 

During the year 1910 about 


shell or a 


was so light it 


Every 
part 
have 


dredge has 


interest in 


500,000 acre-feet 


of water were used for irrigation, and from the 
returns to Sept. 1, 1911, it is probable that 
625,000 acre-feet will be used in 1911. 


The maximum quantity of water diverted from 
the Colorado River on any one day during 1911 
was 3,200 cu. ft. per sec. 


There are over 1,000 miles of main distributing 
canals and laterals in the valley in actual use. 


About 250,000 acres are now being irrigated 
out of nearly 500,000 acres susceptible of irri- 
gation. 





Legal Compensation for Engineers Engaged 


On Public Works in Indiana.* 
By EDWIN E. WATTS.t 

When one carefully considers the compensation 
at present authorized by statute for engineering 
work within this State, then it becomes apparent 
that high-class professional engineers cannot be 
possibly attracted to these works. The 
compensation authorized by statute for 
works is as follows: 


present 
these 


City Civil Engineers. 


Cities of first 


class, maximum $3,500.00 per 
annum. - 

Cities of second class, maximum, $2,500.00 per 
annum. a 

Cities of third class, maximum, $1,500.00 per 
annum, s 

Cities of fourth class, maximum, $1,000.00 per 
annum. i 

Cities of fifth class, fixed by ordinance of the 
Common Council. 

(Acts 1907, page 278). 

In county engineering, the following are the 
prices which prevail: 

Supervision of highway bridge construction 
(when employed) $2.00 per day. 

For surveying public highway, $2.50 per day 
and 5 cts. for each mile traveled. For making 
report of survey, $1.00; and if over five miles, 
$2.00. 

For gravel road design and construction, $3.50 


per day and expenses. (Acts 1907, p. 521). 
The location and supervision of construction of 
drainage works, $4.00 per day. (Acts 1907, p. 508). 
Ditch repair, $4.00 per day. (Acts 1907, p. 606). 
Loeation, design and supervision of construc- 
tion of levees, $4.00 per day. (Acts 1907, p. 407). 


The few annual salaries fixed by law are 
grossly inadequate and still more inadequate is 
the per diem rate fixed for county works. Take 
for example the engineer of a large drainage or 
levee project. He has to perform the work, bear 
his own expenses, has to remain idle—or at least 
not engaged upon the work—during the interim 
between the filling of his report and the estab- 
lishment of the project by the courts, then if the 
project is established, whenever the money is 
collected from the assessments, he is entitled to 
receive his compensation, often covering a period 
of two, three and sometimes four years, depend- 
ing upon the amount of litigation to which the 
particular project has been subjected. 

During the progress of construction, the courts 
in all probability have appointed as commissioner 
of the work some person—a _ political favorite 
generally—who has no idea whatever of the pro- 
fessional part of construction supervision and 
must depend upon an engineer whom he employs, 
not regularly but only intermittently, and all at 
the compensation fixed by statute of four dollars 

_— 
per day. 

Can any 
engineer of 
supervising 


member of this Society 
maintenance of a railroad company 
new construction or betterment to 
the value of $50,000 to $100,000 receiving as a 
total compensation for the engineering of this 
amount of construction work, a fee not exceeding 
five or six hundred dollars; or can the 
professional man appreciate the fact that the 
engineer of a large levee project may have to 
work three or four years at the statutory com- 
pensation of four dollars per day (without ac- 
tually receiving cash), have the matter defeated 
in the courts at final hearing and then have to go 
through the long drawn out and expensive process 
of suing the petitioners for the improvement upon 
their cost bond with the recovery of a 
judgment of a few hundred dollars for a long and 
arduous service? 

The result of miserly pittance 
which is allowed for engineering of public works 


imagine the 


average 


possible 


the meager and 


within this State, falls primarily upon the tax- 
payer because high class men cannot possibly 
be attracted to these works. If they do attempt 
any such works, it is only a short while until 
they will refuse to accept any further appoint- 
ments because of the scanty pay and the irregu- 
lar method provided for its collection 
Oftentimes engineers of high qualification are 
so situated that they are compelled to accept 
commissions upon these works and to suffer the 
inconvenience and delay of meager pay to the 
end of the work, but certainly such men cannot 
enter into their work, giving a spirit loyal to 
their employment that those men do whose com- 
*From the Presidential address at the Annual 


Meeting of the Indiana 
iPrinceton, Indiana 


Engineering Society 


pensation is fixed upon a 
vided for at stated periods. 
Unfortunately the qualifications of 


proper basis and pro- 


the city 








and town engineers of many of the smaller mu 

palities of the State are not upon any higher 
plat as evidenced by the fact that the writer 
found a city engineer of a small city of the State 
who had been retained by a certain interest to 
run some levels which any amateur ought to 
have been able to run accurately, but upon 
verification, it was found that the work exceeded 
an error of two feet per mils In another city 
of like size the writer was called in a litigation 
wherein the city engineer of his own motion had 
changed the grades of several of the streets 


without authority and without notice to any one, 


with the idea that it would look better, forgetful 
or ignorant of the fact that such things should 
be accomplished only by a due process of law 
The question is, What is the remedy? A politi 
cal writer of this country, now deceased many 


years, said “F 
but to assemblies never.” In 
the question of 
engineering work 
broached to any 


oresight may come to individuals, 


past years wher 
ever increased compensation for 
this State has bee: 


Assembly, its 


within 
General 


members 


have answered with a cry of “graft” and the 
fear of ire of their constituents While the at 
torneys of the State are enabled to control the 
fixing of attorneys’ fees, the engineers have uni- 
formly met with stern refusals to consider any 


increase in their compensation In Ohio the min- 
imum per diem for public work has been fixed at 
five dollars per day. This done only after 
the vigorous action on the part of the Ohio Engi 
neering Society. 

The time is ripe for our Society to take up and 
vigorously push this 


was 


question. Under our stat- 
utes as to roads, drainage and levees, the per 
diem ought to be fixed at ten dollars and all 
necessary travel expenses and provision by law 


either for cash deposit or advance from the pub- 
lic funds for this compensation. The salaries of 
city engineers ought not be classified solely upon 
the basis of population of their respective cities, 
but in addition to the 
ought to be further based 
business transacted by the 
of improvements annually 
vised. 

In return for these concessions for increase of 
compensation upon public works 
or county—engineers ought to be and 
registered by a State Board their profes- 
sional qualifications and only such possessing the 


population, classification 
upon the volume of 
office and the 
designed and 


value 


super- 


whether 
examined 


city 


as to 


requirements to pass examination and registra- 
tion be employed upon the public works of the 
State. Under the rates now fixed for these 
works, an ordinary coal miner receives more in 


wages than does the engineer of a fifty-thousana- 


dollar drainage project within this State 

The President recommends that this meeting of 
the Society adopt vigorous resolutions and urge 
its Committee on Legislation to place the same 
before the present General Assembly It is only 


observe the 
attorneys of the State 
tion that by 


necessary to ethics practiced by the 


to readily grasp the situa- 


concerted action, any profession 
may properly protect itself. It is certainly due 
the taxpayers of this State to be shown where 
their money is in many instances being wasted, 
and it is due from this Society to the inhabitants 
of the State that the abuse of the present sys- 
tem be exhibited in its true light; that the same 
be corrected and the tax payers’ money be more 
intelligently and more economically expended 


upon public works 


a 7 


A Steam-Turbine Installation of 18,000 KW. 
total capacity (two of 3,000 KW. and two of 6,000 
KW.) are supplied by eight 900-HP. water-tube 
boilers in the power station of the Hudson & 
Manhattan R. R. Co., Jersey City, N. J., 
ing the New York-New Jersey rapid-transit 

The ultimate rated boiler capacity is in- 
tended to be 14,490 HP., but at present the half 
installation is being forced to meet the load. For- 
four engine-driven supplied air for 


forced draft at a 


operat- 
tun- 
nels, 


merly fans 


pressure of about 2 in. of 


dump the 


water 


It was found necessary to fires four 


times every 24 hrs. to avoid a deep bed of ashe 
on the grates The engine-driven fans have re- 
ently been replaced by a single motor-driver 
blower (Sirocco type), 72 ins. in diameter by 7: 
ins. wide Now a draft of 5 ins. is secured and 
it is ne ssa to dump each fire only three time 

in 24 hrs The grade of coal is a No bucl 

wheat anthracite it peak load the consumptio: 
reaches 30 Ibs. per sq. ft. of grate surface a 

quipment was designed by Mr. L. B. Stillwell 
M. Am. Inst. EF. E., of New York City, and the 
fan was built by the Ame Blower Co., of 


Detroit, Mich 
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Problems Involved in the Selection of Ma- 
chinery for the Manufacture of Port- 


M. Am. Soc. M. E 

Portland en t is made fusing limestone 

Di i im rbonate) and clay (or. iron ind 

uminum silicates) into a new substance having 

definite chemical Composition, and possessing 

Vv properties entirely different from its original 

I ! materials, after being quarried, are 

ish n rock crushers, dried in rotary dryers, 

‘ it ind intimately mixed in a= definite 

roport » produce the required chemical com- 

tio n the resulting cement, ground to the 

e of irse sand (20 mesh) in ball mills” or 

n hines and then pulverized to the fine 

ess flour. This powdered material (100 mesh) 

then burned in rotary kilns, and the resulting 

inker is in turn ground, mixed with approxi 

mately 2 gypsum, pulverized and sacked for 
shipment. 

It is necessary to mix intimately and a irately 

ind to pulverize the raw materials very finely 


FIG. 








4 


VIEW SHOWING SIZE OF ROCKS BEING LOADED BY STEAM 
SHOVEL IN A CEMENT QUARRY, DIXIE PORTLAND CEMENT CO, 


land Cement. 


C. VAN ZANDT,* 





in order to make the fusion or chemica ombina- 
tion and avoid having any material left in th 
res ing cement in its uncombined state. The 
loss in burning is considerable, and there is some 
mechanical ss in dust from the stacks and 
yather sources The problem, therefore, is for 
every, barrel of cement produced to reduce about 
60 Ibs. of raw material (containing some mois 
ture) from the size it is received from the quarry 

an almost impalpable powder, and of reducing 
ibout 400 Ibs. of hard clinker from a size aver- 
) ig, perhaps, %-in. diameter to an equally fine 












powder In a plant producing 3,000 barre of 
eme per day, this becomes 2,(}4),0KK) Ibs., or 
1000 tons of raw material, and 1,200,000 Ibs., o1 
GK) tons of clinker in every 24 hours for seven 
iVvs week and about fifty weeks a year. 
The fuel used to burn the cement is usually 
sulverized coal and, at 100 lbs. of coal per barrel 
‘ nt, the mal amounts to 150 tons more of 
materi to be powdered, or a total of 1,750 tons 
er iy to be pulverized to approximately the 
eness of flou The power consumption is very 
high 1d averages close t “4 brake HP. hours 
r barre ement produced 
In addition to the above problems, the com- 
mercial one is that cement must be produced so 
cheaply that it may be sold for 65 cts. to 85 ects 
1 barrel, sacked and loaded on cars at the mill 
The raw materials onsist, as stated before, 
f two substances ne limestone or CaCOs, and 
1e ¢ er clay or shale The latter ingredient, 
f shal is usually quarried and mixed with the 
mestone before ntering the crusher If clay, 
hredd na clay disintegrator, dried and 
mixed with tlt mestone 
*First National Bank Building, Chicago, Il] 


The 
veral fi 


limestone or CaCOQOs in 


tussilifer- 


may, however, exist 


se rms such as marble, calcite, 


‘us limestone from ocean deposits of 
of 


shells, hard 


blue litnestone stratified formation, soft white 


limestone, chalk and marl Soft chalk is usually 
cut out of the deposit by a steam shovel and 
crushed in spiked rolls or dry pans and is hand- 
ed in the remainder of the plant in the same 
manner as the hard rock. Since marl is little 
ised today, and does not require crushing or 


grinding, this article will describe the 


other forms 


Of calclu 


Quarry Machinery and Crushers. 





Small quarries are worked by hand, the large 
pieces of rock left from a blast being broken by 
men with sledges or drilled by hand and broken 
with small harges of dynamite The rock is 
loaded into cars by hand. 

This method of quarrying is much more expen- 
sive than steam shovel loading. Frequently two 
men will spend an hour's time on one piece of 
rock one vard cube in breaking it down. 

The essential msideration in the selection of 
1 ston rusher for a cement plant is seldom the 





FIG. 2. TOP OF NO. 


capa required, but the size of the receiving 
opening For a hand operated quarry a No. 8 
crusher is the largest there is any advantage in 


installing, and frequently a No. 7! 
the rock ledges are thin and 
rock breaks up in pieces 8 to 12 ins. thick. 

Large operated 


o large cars by steam shovels, elim- 


5 or even No. 6 


is amply large 
the 


when 


quarries are most economically 


by loading int 


inating a large amount of hand labor and cost 
of haulage The large cars may be as high as 


desirable to carry and dump the rock to the best 





advantage, and are usually side dump. 

The selection of a crusher for a steam shovel 
quarry resolves itself to getting one with a re- 
ceiving opening large enough to take the maxi- 
mum size rock that the steam shovel can load 
ind the cars can bring This accounts for the 
demand for the largest gvratory crushers built. 
namely, the No. 18 with two openings, 36 97 
ns., the No. 21 with two openings, 42 x 108 ins., 
ind the No. 24 with two openings, 48 120 ins 
Even these openings are none too large since the 
nerease in the size of steam shovels built has 
been as great as in the crusher However, very 
few pieces of rock come to a machine of this size 
in a day that are too big for it, and the few may 
pe readily split in two with a light blast 


DIVISIONS OF CRUSHING.—Rock 
pulverized from quarry run to 100 mesh in a 


cannot be 


single machine or in a single operation. The best 
practice has divided it into three operations in 
three different types of machine, viz.; crush- 
ing, grinding and pulverizing 

It is practicable to crush from quarry size to 
about Z-in. or 214-in. size in crushers. Where 
crushing rolls are used, the limit of fineness in 
economical operation is about % in. Rolls are 


really crushing machinery, but the work they d 
overlaps that done by grinding machinery; 

more accurately, grinding machinery has_ bee 
developed which will overlap the crushing ma 


chinery in the size of the rock it will take, so tha 


it is possible to eliminate rolls from a plant wher 


this type of grinding machinery is installed 
Rolls do not produce the proportion of fines that 
other crushers do. They have a valuable uss 
When the rock is “spally” or “slabby.’’ To break 


spalls and slabs, a corrugated face roll has been 


developed that will pass through any cubical 
piece of rock to 2%-ins. diameter, but will nip 
and break any spall thicker than “4 in. 

Rolls are good recrushers for rock 2% ins. and 


smaller, 
their 


as they require very little 
work well, nipping 
letting 


attention to d: 
only the big rock going 
through, 


rock already small enough pass 

through, and requiring no attendance to feed 
them. 

The practical limits of grinding are from 2 ins 


or 2% ins. down to 20 mesh, and of pulverizing 
from 20 mesh down to 200 mesh and finer. 

A 20-mesh screen is one having 20 wires to 
the inch running in both directions, so as to 





18 GYRATORY ROCK CRUSHER AT MICHIGAN 


ALKALI COMPANY'S QUARRY FURNISHING ROCK FOR HURON 


PORTLAND CEMENT CO. 


produce 400 openings to the 
the 
the 
1/40 


square 


square inch Since 
Wire is approximately of 
width ih 


in 


a diameter equal to 
of e opening, the 
and the 


Way a 


wires about 
4) in. 


I()- 


ire 
diameter 
the 


is a 


in 
In 


openings 1 
100-mesh 
1/4) 


same or a 


mesh having 200 wires 
to the linear inch both ways and having 
10,000 or 40,000 openings to the 
inch, approximating 1/200 in. square or 1 
square. 

A fact not 
material of 
crushed to a 
20 mesh, 


1a 


screen screen or 
running 
square square 


4000 in. 


to be 
given 


given 


overlooked 
mesh that 
for example, 
f fact 
through to 
The real definition of 20- 
therefore, materia 
of different ranging 
from infinitesimal up to the size of the openings 
in a 20-mesh s¢ 


This 


in considering 
when 


a is rock is 
size, through 


45% 
S% 


all 
as a matter 
or 


through 350 n 


about will 


pass no 
Sv c 


mesh 


mesh, mesh, 
iesh 
vuld, 


particles 


material w be a 





compost d of 


es, 


reen. 


is a correct definition for 20-mesh mate- 


rial, but a similar one would be incorrect for 100 
or 200-mesh material, as it is almost impossibl 
to produce material in any grinding or pulver 
izing machine all of which will pass a 190 or 
200-mesh screen, and, as a matter of fact, it is 
impracticable to attempt it. If an attempt should 
be made in any of the grinding machines in us¢é 
in cement plants to-day to grind the cement so 
that all would pass a 100-mesh screen, the re- 
sult of the attempt would probably show 99; 
passing through a 100-mesh screen, 98°) through 
the 200, and, perhaps, over ‘UY; fine enough to 
piss a 500-mesh screen, if such a screen were 


This 
would have to 


possible. shows how much 
be done upon all of the 


terial just for the sake of getting a rf 


unnecessary 
work ma 


few the 
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een 


irgest particles fine enough to pass these exceed- 
ngly tine meshes 

To give an 
ork 


idea of the proportionate amount of 


done in each 


one of the three divisions of 
ishing ind grinding mentioned above, the fol 


wing is an estimate of the number of pieces one 

foot of rock is divided 
lepartments, together with 

power hours required per 
ich department. 


ubie the different 


the amount of 


into in 
horse 
ton of rock crushed in 
The crushing department reduces the rock from 


ne piece to approximately (from 1- 
To do this work, approxi- 


used per ton of 


250 pieces 
cube to 2-in. cube). 


1-HP. hr. is 


mately material 


ished. 
The grinding department 
from 200) pieces to 


the rock 
approximately 16 
to 2O 


PEP’. 


reduces 





million 
mesh) To do this 
hrs. used ton 


, 


(from 2-in 
work, approximately S 


pieces cupde 


are per 
of material 
The 


million 


ground. 
pulverizing the 16 
pieces 
To do 


used 


department reduces 
20,000 million 
through 200 mesh.) 
16-HP. 
pulverized, 


pieces to exceeding 
(from 20 mesh to Sd’ 
work, 
ton of 


this approximately hrs. are 


per material 

It is easy to see from the 
tion from 20 
the greatest 

DRYING 
grind and pulverize a 
drying it 
As it 
that, 


above thuit the reduc- 
to 200 mesh involves by far 
amount of work. 

MACHINERY.—It is impossible to 
rock to 100 mesh without 
so as to contain less than 167 moisture. 
almost never occurs in 


mesh 


nature as dry as 


every cement and _ similar plant 


must have drying equipment. 


grinding 


The essential requirements of 
cement are that it must heat 
temperature in excess of 212° F., 


a machine to dry 
the rock to a 
and hold it at 
this temperature for the required length of time 
to give up its moisture in the presence of moving 
gases, which are able 


rock 


to absorb or carry away the 
not redeposit it before 
This is best accomplished 


given off and 
leaving the machine. 
in the rotary dryer. The machine is a cylinder 
of steel, approximately ten 
diameter, set 


moisture 


times as long as its 
with its axis slightly inclined from 
the horizontal, and revolving at a speed of 2 or 
»} revolutions per minute. The rock to be 
is fed in at the upper end by a spout passing 
through the smoke into the end of the 
machine and gradually rolls to and out the oppo 
end of the against the ascending 
current of hot gases and products of combustion 
which pass through the dryer from the fire at the 
discharge end. 
The commonest 


dried 
chamber 


site machine 


error in the design and operat 
ing of dryers is to fail to permit sufficient air to 
pass through to carry away the An- 
other error is to increase speed to 
secure greater capacity. 
effect, as the material 
shorter length of time. Plenty of lifters 
put in to the material through 
the current of gases and air. The fuel consump- 


moisture 
the 
This really has the re- 
is subjected to the 


common 


verse 
heat a 


should be shower 


tion of the ordinary dryer varies, of course, de- 
pending upon the percentage of moisture in the 
material to be dried and the thoroughness with 


which the material is dried; but for thorough dry- 


ing, can be roughly placed at an evaporation of 
from 4 to 7 lbs. of 


burned. The 


moisture per 
amount of fuel used 
coal to 2 Ibs 


pound of coal 
made 
under 
some conditions; but this is not commercially pos- 


ean be 


as low as 1 Ib. moisture 


sible in ordinary cement-plant operation. 
Grinding and Pulverizing Machinery. 


sall mills and tube mills are specially adapted 


to the fine pulverization of dry raw materials, the 


latter serving simultaneously as an_ excellent 
mixer. These two machines are used both for 
preparing the raw material and for grinding the 
clinker into the finished cement. It is usually 
safe to estimate that the same number of these 
machines as are necessary to pulverize a given 


quantity of clinker to finished cement will be re- 
quired for the material 

3all originally made to produce, 
from very coarse material, a finely finished prod- 
uct in a single operation. After 
were reached, this resulted in a 


preparing 


mills 


raw 
were 


eertain limits 
marked reduc- 
tion of capacity, and the machine is, consequent- 
ly, used nowadays to produce not than 20 
mesh product. 


finer 


A charge of 3%-in., 4-in 


the ball 


and 5-in. forged stee] 


balls in mill usually constitute the in 


itial charge, one-third of each by weight. In 
use, usually the 5-in. are added to replace the 
wear, the grinding action of the mill producing 
the necessary smaller ones to partially fill the 
Interspaces 

The tumbling of the balls and material, due to 


revolving the drum rapidly, reduces the mater 
to fine grit and 
to greatly increase the heating action of 
against the material 

When 





powder, steps in the mill serving 


the balls 


partially reduced, the ground product 
falls through apertures in the wearing plates 
tothe first screen. The rejections from this 
screen are promptly returned to the mill through 
the openings between the overlapping plates, 
while the fines go to the outside finishing screen, 
and that which passes through falls into the 
dustproof housing and is removed by a conveyor 


or other means for final pulverization. 
dues join the other 
them are returned to the mill 
a further grinding action of 
fine 


The resi 
with 
subjected to 


those of sereen, and 
and 
the 


outside or 





balls un they 


are enough to pass the finishing 
sereen. 

In practically all cement plants it is now found 
advantageous to finish the preparation of the raw 
material for the rotary kiln in tube mills in 
preference to any other form of grinder. 
endeavored to do the grinding and 
with other forms of grinding machinery, 
have failed to a greater or degree. In 
practically all the new installations in the West, 
if not throughout the United States, where th 
raw material is limestone and clay or shale, or, 
in other words, two separate materials, which 
have to be mixed, tube mills are being used for 
the fine grinding and mixing of these materials, 
preparatory to burning. 
than the tube mill. 

Upon the clinker end, tube mill is 
ered the finishing the clinker 
into cement, and is of great assistance to a plant 
in making the product uniform and 
streaks of cement of varying fineness. 

Portland cement clinker should first be 
to at least 20 mesh, or finer in a ball 
finished to the market fineness, which is at least 
92% through 100-mesh laboratory sieve, in tube 
mills. The modern for fineness of 
grinding more and more 
severe, are beginning to in- 

cement which pass a 
Cement pulverized in ball mills 
and tube mills usually contains a higher percent- 
very finely ground cement passing a 20)- 
than that produced by any other 
process, and as this fine material adds greatly to 


Some 
plants have 
mixing 


and less 


There is no better mixer 


the 
best machine for 


consid- 


free from 
reduced 


mill and 


requirements 
cement are 
and specifications 
the amount of 
~“O0-mesh screen. 


becoming 


clude must 


age of 


mesh_ sieve 


the sand-carrying capacity of cement, it increases 


likewise its real value 

The tube mill consists of a steel plate cylinder, 
provided with driving gear. At the ends it is 
closed by heavily reinforced cast-iron heads, 
which have at their centers hollow trunnions 


through which the material is fed in at one 
and discharged at the other. 
In operation, the mill is filled to a point a little 


end 


below its axis with material to be ground and 
pebbles and made to revolve, causing the mass 


of pebbles and material to tumble over each other 
with a this way 
an enormous grinding surface capable of reduc- 
ing material to desired 
and this without screening. 
Which the machine use espe- 
cially desirable in the dutsy atmosphere found in 
cement plants. 

The 


wavelike motion, developing in 
degree of fineness, 
The 


makes its 


any 
slow speed at 
revolves 


machine that has been most used in the 
past is the 5 x 22 ft. mill; however, the 6 x 22 
ft. is now very commonly used with excellent 
results, and both 7-ft. and S8-ft. mills are now 


being tried out in a number of plants. 

The 5 x 22Z ft. 
prepared feed of average Portland cement clinker, 
will pulverize from 14 to 20 barrels per hour, the 


machine, receiving a properly 


quantity varying with the hardness, age and fine 


ness of the clinker This mill requires from 70 
to 75-HP. to operate it, and about 125 HP. mo- 
mentarily for starting. 

The wearing surfaces in the tube mill are hard 


plates of iron or steel, as the case in machines 


“7ey) 

/ 
previously mentioned, or are made { stone. The 
shell of the mill i isually lined with a hard 
flint, known as silex Bricks of silex are grouted 
In With Portland cement The pebbles used ar 
also hard flint, and there are TO,000 to 100,000 ir 
ao x 22 ft. tube mill 

The tube mill will do the work required of 
for less cost than any other machine It is 
markably free from breakage nd trouble of any 
kind. The wearing parts are cheap and easy to 
put in place The wear and tear very ht 
the depreciation an absolute minimum, while, se 
far as attendance j oncerned, the m run 
itself, and all the attendant has to do is to wate} 
and oil it It possesses the remarkabk rilit 
of being able to produce a product 100 mesh and 
finer Without the use of screens, and will produc 


an absolutely uniform 
feed is constant. It 
hrs. per ton of 


per barrel ot 


product so long as th 
ipproximately 16 HP 


iP. hrs 


takes 
rock ground, o ibout 5 


cement 


Rotary Kilns. 


most Interesting ma 


By far the hine in 


i cement plant is the rotary kiln ‘his 


machine is a cylinder of steel, 


125 ft. 


usually about 
S ft. in diameter by 
zontal, but sloping slightly from the feed 
the end where the enters, 
charge end. It is provided with two tires 
the shell, one near and 


long, set nearly hori- 


material to the dis 


en- 


circling each end, a girth 


gear driven from a train of gearing underneath 
so that it may be rotated. The tires are sup 
ported upon rollers. 

The inside of the shell is lined with fire brick 


The pulverized raw material is 
upper end. The rotation of the 


the slight pitch, ca 


delivered to the 
kiln, together with 
uses the material to roll slowly 
to the discharge end. The length of time re- 
for the material to through the kiln 
varies from 3 to 6 the discharge end 
of the kiln the either coal, 
blown in through a hole 
burns with a 


ouired pass 
hours \t 
fuel, gas or oil, is 
in the hood closing this 
long, intense heat 
ing this end of the machine to a temperature ap- 


proximately 5,000° F. 


end, and flame, 


In the first 10 to 25 ft. of the upper end of the 
kiln, what moisture remains in the material, 
which is very seldom over 12°, is driven off, and 


the material is heated to 
At this the 


approximately 1,000° F 


temperature, carbonic acid gas con 
tained in the limestone is given off very rapidly, 
but since a very large proportion of the heat 
put into the kiln is required to do this work, the 
temperature of the material does not increase 
very much for the next 40 or 50 ft., the time 
required for the material to pass through this 


distance representing the time required for it to 


give up itS carbonic acid gas The mixture now 
consists, of clay and unslaked lime, CaO. After 
the carbonic acid gas is driven off, the 


heated in the 
kiln to a 


material is gradually 
10 ft. of the 


next 30> o1 


temperature averaging 


2 500° F. By this time it has reached within 
10 to 20 ft. of the discharge end, and anyon 
looking into the discharge end with a pair of 
smoked glasses can see very plainly the burning 
of the material into cement clinker When the 
material has been heated to the temperature re 


quired to effect the hemical ombination, it be- 


gins to emit short greenish flames; in 


words, it actually appears to be burning. Further 
the kiln, the 
begun to ball up into 


material Is black and ha 


little pieces, 


back in 


from the size 


of peas to the size of large marbles. The burn- 
ing action takes place in two or three feet of thi 
length of the kiln, and the burning zone can 
therefore, be very accurately jocated Just as 


the material leaves the burning zone it suddenly 


becomes incandescent or white hot The reason 
for this is that there is a slight amount of heat 
given off by the material when the chemical com 
bination takes place 

The duty of the burner operating the kiln is to 
keep the temperature of the clinker as low as 
possible and still effect this combination perfect 
ly. As soon as this condition has been brough 
about, the work upon the clinker is done, and it 
soon rolls out of the kiln The burning zone is 
kept back from the firing end of the kiln about 
10 to 15 ft., in order that the operator may hav 
some control of the machine If the feed-is too 
heavy for the amount of fuel being burned, this 
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burning 


zone gradually creeps towards the dis- 
charge end. Should the burning zone reach the 
discharge end underburned, bad clinker would 
eave the kiln Before this happens, therefore, 
the operator supplies the machine with more fuel 


or else slows it down or, if necessary, even stops 
it, maintaining an intense fire until the 
zone is driven back to a point where 


underburned clinker 


burning 
there is no 
leaving the kiln. 
back too far, or the kiln gets too 
ps the supply of 


danger of 
If it is driven 
hot, he st 
or ¢ 


coal for a short time 
is danger of burning out 
brick, which is nearly white-hot 
on its inner surface at this point in the 
thin coating consisting 
of partly fused clinker and partly fused fire brick. 

So long 


its it down, as thers 
the lining of fire 


kiln, and 
Which is covered with a 
as this coating or skin can be kept on 
the inner surface of the fire-brick lining, 
from being 


it pro- 


tects the lining proper burned out 


and also from abrasion. 
kilns are of 


vention, the 


Rotary comparatively recent in- 
first one being put into practical use 
approximately 15 years ago. The 

were 5 ft. in diameter by about 
and for several years the 
standard kiln was 6 x 60 
ft. About six ago 
there sudden 
industry, 
tendency 


first rotary 


kilns 


4) ft. long, 


years 
was a 
change in the 


and the since 


that time has been to 
put in larger and larger 
machines. The stand- 
ard for the past two 
or three years has been 
S x 125 ft., although 
kilns have been installed 


diameter as 
and as long as 


as large in 
a2 tt, 
230 ft. 

A kiln, 10 x 175 ft., is ap- 
proximately the limit of 
size that can be mounted 
on two tires, and ap- 
proximately the limit of 
perfect mechanical 
ation. Any shell mount- 
ed on more than two tires 
gives trouble, as the heat 
warps the kiln and it 
will not bear on all the 
evenly, putting 
onto 


oper- 


rollers 
enormous _ strains 
the shell. Any larger di- 


ameter than 8 ft. does not 


give any greater § fuel 
economy, as a great deal 
of heat escapes through 
the center of the kiln 
Without doing any work. 
It is also necessary 
to make the lining 


thicker, so that it will not fall out, 
creases in turn the internal diameter. 


sion on the 


which de 
The abra- 
lining is also greater on account of 
the greater distance the material has to travel. 

It is interesting to note that ten years ago the 
designers and builders of cement plants were in 
the habit of specifications for the ma- 
chinery desired and submitting them to the 
manufacturers of machinery. Immediately upon 
and increasing the diameter of the 
kiln, this procedure was reversed. 


making 
they 


lengthening 
The manufac- 
turer of the machinery has become the 
and the 
There 


designer 
user has accepted what he has designed 
never was a standard kiln, hardly any two 
being built alike, until the manufacturer took the 
design ywn hands. Now 
few kilns being built that are not standard. 
FUEL 
the rotary kiln is the thermal efficiency. 
“burn from 120 to 225 Ibs. of coal for 
every 380 lbs. of cement made. A modern large 
100 lbs. of coal to accom- 
The thermal 
good, considering the 
the machine and the inability to effect any great 
saving of basis of all the fig- 
given below is a coal 13,400 
B. T. U. to the pound, and 100 Ibs. being 
required to burn a barrel of cement. This heat 


into his there are very 
An interesting point in connection with 
The lit- 
tle kilns 


kiln burns from ‘) to 
plish the same result. efficiency is 


really very erudeness of 
waste gases. Th¢ 
ures possessing 


coal 


is used as follows: 


HEAT ANALYSIS OF COAL USED IN BURNING 
ONE BARREL OF PORTLAND CEMENT. 
TOTAL HEAT. 
100 lbs. coal used to burn one 
barrel (at 13,400 B.T.U. per 
DED t200ccdntomeNee emake ae eb 1,340,000 B.T.U. 


HEAT USED IN COMBUSTION. 
Per Cent. 


of total. 


Heat consumed by products of combus- , 
Clom, SOG,GOO BT. .U.ccccccesdsccccaccens 29.70 
Heat consumed by 50% excess air in kiln, 
BOE C00 FETs. oko rsp es cles ewe eaeee esa 15.30 
IR oho ais haves eae ea ale etme ieee te 45.00 
HEAT USED IN BURNING CEMENT. 
12 lbs. water evaporated and heated to 
BOO” FF, BRB s Tee so vs deci vos<cs 1.56 
600 lbs. mix heated to approximately 
1.000" FF; 222,800: TTA. «ccc sn cs sien 8.40 


150 lbs. limestone decomposed and CQO, 
Griven Of, 344,260. TTL. .ccancodeces £5.60 

204 lbs. gases (liberated from mix) heated 
to: 1,500" ©, 2E460 Be 6 ccc kw nsicce ve 1.83 

384 lbs. mix heated to approximately 
2OO0 Ma. RADLEOO BR Rell cases bes aw eo 8.60 

6 lbs. sulphur anhydride liberated at 
Lee” 2. BEOee MBs hes eccene vanes 85 

Unaccounted for (assumed lost in radia- 
Rien es: SARC FeO <a nis co cis .02 6 oh wes. 8.16 
EN sooo ea A a a RE Oe ee 55.00 





FIG, 3. INTERIOR OF ALLIS-CHALMERS TUBE MILL LOOKING TOWARD 
DISCHARGE END, SHOWING LINING PLATES. 


HEAT LOST (Available for recovery). 


Going up stack (figuring gases 

Oe CBee Babs sicew ees cuchoesee 49.90% (Approx.) 
Going out with clinker (2,500° 

Pr. own ta COP Fes cc diecciecs 14.19% (Approx.) 
Radiation from shell (by sub- 

ee re re rete 8.16% (Approx.) 


Total 


gives an 


or 


approximate total 
efficiency of oa 


This 
thermal 





The 55° of the total heat in one 
pounds of coal 
ment may be 


hundred 
barrel of ce- 
analyzed as follows, showing where 


used in burning a 
the heat goes that is actually used in burning the 
cement and not 
combustion 


used in heating the products of 
themselves: 


Driving off moisture............ 2.85% (Approx.) 

Driving off CO." (and SOs3)....... 46.58% “ 

Heating gases driven off....... 8.92% 5 

PeCReIe: MIE 6 ce econ omele 27.35% 

Radiation Of GRE. . o..05i% ccaeeu 14.80% e 
PA Saar awn ee eer eae 100.00 % 


It is the impression of almost every uninitiated 
man that a great deal of the heat lost in the 
rotary kiln could be easily recovered, and a great 
many schemes have tried to recover this 
heat, but they all possess a very great disad- 
vantage in that they hamper the kiln in its func- 
tion of producing Portland cement clinker. The 
primary object of the kiln is to produce clinker 


been 


and not to produce waste heat to be saved, an 
anything that hampers the kiln tn this functio 
is of necessity an ultimate detriment to the plan: 

A most common mistake made in endeavorin; 
to save the waste heat from a kiln is to assum: 
that the heat going up the stack may be save 
by burning the gases under a 


boiler or a dryer 
The 


gases leaving a rotary kiin are absolutel: 
inert. They possess a large amount of carbon 
dioxide gas, very little oxygen, and no othe 


burnable gas. In other words, there is no carbo: 
monoxide gas or hydrogen, us there is in the gas 
of a blast furnace. 

The only heat these gases would give up is th 
heat contained in them on account of their high 
temperature, and this cannot be augmented by 
an auxiliary fire under the apparatus in which 
this waste heat is used, as these gases will put 
out any flame in which they 
This is a great drawback to 
The dust in the 

vertical tube boilers impossible on ac- 
count of the dust getting on the flat surfaces 
and acting as an insulating medium, preventing 
the heat from reaching the water. 
Waste gases through auxiliary 
rially interferes with the draft. 
ratus the 


come in contact 


using these waste 


Fases. gases make the use ol 


any but 


-assing the 
apparatus mate 

The only appa- 
knows of that could be used 
heat saving would be a 
Green Economizer, but he knows of only one in- 
stallation where this particular machine has ever 
been used. 

Waste heat is given off by the white-hot clinker 
leaving the kiln, and a number of schemes have 
been devised to use it. The best and practically 
the only successful scheme has been to use it to 
heat the air blown into the kiln with the coal, 
and this is done best by dropping the clinker into 
a concrete box immediately under the kiln and 
putting the suction pipe to the blower into this 
box to draw its supply of air. This, however, 
possesses disadvantage in that a _ certain 
amount of fine clinker dust is picked up and car- 
ried through the fan and the coal ejector, which 
wears out both of these very rapidly. 

COOLING.—Clinker should be cooled after leav- 
ing the rotary kiln, usually because of the neces- 
sity of handling the material at once in conveying 
and grinding machinery, which would be injured 
by the red-hot material. Another reason for cool- 
ing is that cooled clinker seems to grind a little 
easier. it is usual to spray the clinker with a 
Stream of water where the arrangement of the 
machinery is such that this can be done without 
detriment to the operation of the kilns. This 
water, striking the red-hot clinker, shatters it to 
a certain extent, which makes it very much 
easier to grind. If not too much water is added 
it will be evaporated before the clinker reaches 
the grinding machinery, so that it does not re- 
quire redrying. 


writer 


successfully for waste 


one 


The best form of cooler in use at the present 
time is the rotary cooler, which is similar to the 
rotary dryer, except that it is not provided with 
any fire-box, and when arranged under the kilns 
it is also frequently without a stack; otherwise 
it is provided with a stack, which creates a draft 
through the cooler, drawing’ cool air into the 
lower end, which gradually becomes heated in 
contact with the clinker and extracts the heat 
from this material. When the cooler is arranged 
under the kiln the stack draft of the kiln auto- 
matically provides a draft of cool air through the 
which, after being heated by 
the clinker, enters the kiln at a higher tempera- 
ture than would be the case were the air drawn 
into the kiln from the room. 

STORAGE.—Most plants provide for a clinker 
storage pile. In a 3,000-barrel plant a good 
clinker storage pile would hold about 100,000 bar 
rels, which will be sufficient to store the clinker 
for 30 days. This, in the writer’s opinion, should 
be out of doors, exposed to the elements, which 
assist in disintegrating the clinker and making it 
more easily ground, and in slaking any free lime 
which might exist in the clinker, so that the 
boiling pats in the aged clinker will be sound. 

The strongest cements are those that are burned 
with the greatest amount of lime in the mix, but 
the slightest excess of lime in the mix will result 
in an unsound cement; consequently, the advan- 
tage of storage in a plant where 


cooler, contact with 


a high 


lime 
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ix is burned is apparent, for should any of the 
ement be slightly unsound on account of slight 
lime, this aging will render it a per- 
ectly sound and good cement. In many cement 
;lants clinker, hot from the kilns, will frequently 
© found unsound on account of this excess of 
me but cement ground clinker taken from 
. storage pile thirty days later will be perfectly 
good 

The grinding of Portland cement is a duplica- 
ion, to all effects and purposes, of the grinding 
yperation going on in the raw side of the cement 
plant, the same machinery almost invariably be- 
ng used. At some point after leaving the kilns 
the clinker must be weighed for the purpose of 
idding gypsum to it; about 2% of gypsum is 
isually added. Portland cement without any gyp 
sum in it usually sets too quickly for contractors’ 
work, and hence the gypsum is added to 
rate of setting. This is usually done by 
‘“‘dosing’”’ a weigh hopper full of clinker with the 


xcess of 


from 


slow 


proper quantity of gypsum measured out in a 
box. 
When the gypsum is moist it sometimes coats 


the pebbles in the tube mills, sticking to them 
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(Reproduced from issued 


and to the lining of the tube mill, thereby reduc- 
the efficiency of the Where is the 
different form of gypsum 
will this trouble, 
with 
the 
through 

resulting 


ing mill this 
cannot be 
the ball 


screens, de- 


and a 
which 


‘ase, 
idded 


mill 


eliminate 
should be provided, 


livering a coarse feed to 


coarse 
tube which 
fast 
the 


mills, 


is permitted to go the machines 
that the 
will be 
then 


and the 


enough so product from 
tube mills 


This is 


coarse 

put over a Newaygo shaking 
finished cement sent to the stock 
house, while the coarse rejections from the screen 
returned to the tube mill. The reason why 
this method of operation eliminates this trouble 
is that the coarse material in the tube mill cleans 
the coating from the pebbles and lining, which 
fine material will not do. 

FUEL.—The fuel burned in the rotary kiln, as 
stated before, is either natural coal; 
natural gas and oil are blown in by air, the oil 


screen 


are 


gas, oil or 


being heated in a steam coil and atomized in a 
burner. Coal, however, before it can be used in 
a rotary kiln, must be dried and ground to a 


fineness of approximately 96% through 100 mesh. 
To accomplish this, a rotary dryer is usually em- 
ployed, similar in construction to the rotary dryer 
described for the raw side, the only difference 
being that the fire is usually built in a fire-box 
under the middle of the shell. This warms the 
outside of the shell first, and the gases from the 
fire, when they have become partly cooled, are 
permitted to enter the lower end of the dryer 
through a “by-pass,” and go through the inside 
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of the dryer to a stack at the upper end in the 
regular manner. The direct heat from the flame 
of the fire would be sufficient to warp the dryer 
shell if it were stopped any time; so a fire-brick 
arch is put in directly over the fire-box, and this 
arch protects the shell and conveys the products 
of combustion to one side of the fire before they 
are permitted to strike and the 
from the outside. 


Slack 


encircle shell 


coal is usually used when it can be ob- 
tained, but some plants have to use run-of-mine, 
in which case the large lumps are cracked in a 
set of spiked rolls before drying. In either case, 
the coal is ground in a set of disintegrating rolls 
and fed to a tube mill. The pulverized coal leav- 
ing the tube mill is conveyed to a tank in front 
of each rotary kiln, usually holding 6, 8 or 16 
hours’ supply for the kiln. It is drawn out of 
this tank or hopper by a small screw conveyor at 
a regulate rate and dropped into an ejector, where 
it is picked up by a blast of air blown into the 
kiln, in which it burns the same as gas. 
MIX.—Where possible to do so, an accurate mix 
of limestone and shale should be made before the 


materials are delivered to the crusher, so that 


CONVEYING CEMENT CLINKER TO STORAGE. WORKS OF CHICAGO PORT- 
PECK CARRIER; HEIGHT, 70 FT., SPAN 160 FT. 


by Chicago Portland Cement Co.) 
the proper, cement mix begins at the crusher 
follows all the way through the plant. 

Where it is this easily, 
place to mix is with the dry 
terials after they have passed the ball mills. 
is frequently necessary clay is 
other machine besides a ball mill 
used for the pulverizing of clay. Both materials 
are then crushed to about the size of meal or 
sand, and can be accurately weighed in either 
hand-operated or automatic scales and accurately 
mixed before reaching the tube mills. 

Where dry clay and lime rock are used in thé 


and 
impossible to do the 
ma- 
This 
used, as 


best make a 
where 


some 


may be 


manufacture of cement and mixed before going 
to the ball mills, it frequently happens that the 
material segregates in the bins. The clay, which 
is usually the finer of the two materials, drops 


in the center of the bin in a solid mass, and the 
lime rock, especially the larger pieces, rolls to 
the outside of the bin. Then, when the materials 


are drawn from the bin, it usually “pipes’’ down 
the center, feeding out all the clay first and 
allowing the lime rock to follow. This is very 


confusing to the chemist endeavoring to control 
the mix, and should be avoided wherever possible. 


Newaygo screens or similar screens are fre- 
quently used between the ball mills and tube 
mills, and where the two materials are mixed 


before going to the ball mills, these screens have 
i. certain tendency to screen out the clay, which 
is the easier ground, returning the limestone, 
which is the harder ground, to the ball mill, mak- 
ing a slight segregation in this way. The result 


is that the clay added to any batch of rock 
passes on ahead of the lime rock to which it 
idded, and becomes associated with the lime rock 
which went into the plant prior to the 
of this particular batch of 
If the mix is perfectly uniform 
day, and the operation of the plant 
this very little 
the correction of an 


lime 


addition 
clay 
from day to 
is continuous 
but it delay: 
mix, 


makes difference; 


incorrect especially 
Where the mix is running low in lime, and is mort 
or less confusing to the chemist, who has to 
a longer time 

tion than in the 


materials are 


Wall 
to determine the effect of a corre 


ase stated above, 
mixed 


where the 


ifter having passed the bal 


two 
mill 


Selection of Machinery. 


In the selection of dryers for large plants, 3,000 
barrels or over, dryers approximately 6 ft 
diameter by 60 ft. long seem to be the best siz 


They require from 10 to 15 HP., and are large 
enough for any ordinary plant. A simple method 
of calculating the capacity of a dryer, and on 
that is ample for ordinary rough calculations, is 


to multiply the diameter in feet by the length in 
feet by 10, the resulting product representing the 
number of pounds of moisture 
will drive off in an hour 
taining not less than moisture, drying down 
1%. For example, a 6 x 60 ft. 
will dry six times 60 times 10, equals 3,600 Ibs 
of moisture per hour. If a lime rock 
moisture, this 3,600 Ibs. represents 6% of the tota 
of approximately 38,300 Ibs. wet lime rock per 
hour. The dryer would produce about 35,000 Ibs 
cried lime rock per hour. 


which 
from a 


the dryer 
material con 
6% 


to about dryer 


carries 6°; 


Ball mills and tube mills are usually arranged 
in one room called the grinding room Where 
the plant is small, raw grinding and clinker 
grinding are done in the same room, which has 
the great advantage of enabling one set of at 
tendants to handle both departments. Where the 
plant is large and two sets of attendants would 
be required, anyhow, two grinding rooms or build 


ings are 
grinding. 


The best arrangement is one with the bins down 


provided—raw grinding and clinker 


the center of the building in a double row, one 
side for the ball mills and the other side for ta 
tube mills. The motors driving the ball mills 
are located in a separate building or lean-to out 


side of the grinding room proper on the ball mi 
side. The tube mill motors are located in a simi- 
lar lean-to on the tube mill side. 
electrical machinery out of the 


The countershafts of the 


This keeps th 
dusty grinding 


room. machines should 


extend through the wall, the belts and driving 
pulleys being in the motor room, where they do 
not accumulate dust, which is a frequent cause 


of belt slippage in a cement plant. In selecting 
the size of grinding machinery, the writer’s opin 


ion is that the larger the units, provided ther: 
are two or more in any given plant, the mor 
cheaply they will produce ground raw material 


ind ground 
mill is 


cement No. 9 bal 


approxi 


For example, a 

preferable to a No. 7 having 
the with 
the same attendance, amount of 
iary machinery, 


mately twice capacity 
the 


little 


approximatels 
same auxil 
more foundations and 


much cheaper in first 


very 


buildings to cover it, and is 


cost, as well as operating expense per barrel of 
cement produced 
The storage bins in back of the kilns should be 


hold a 
storage. raw grinding clinker 
grinding departments should be of greater capac 
ity than the kilns, so that the kilns can 
going all the plant is 
anced the bins in back of the 
kept full of raw material. It 
tional advantage of giving the chemist 
ably more leeway in event of having to 
through the plant a correcting or 
mix, as he will. be able to catch the 
with his correcting mix before it 


very large, if possible, large enough to 


day’s The ind 
be kept 


time. If a properly bal 
always 


add 


kilns are 
the 


consider 


also has 
send 
neutralizing 
error 
nas reached the 


mix in 


kilns. 

In relation to power, it requires from 15 to 20 
KW. hrs. on the switchboard of the power plant 
per barrel of cement produced in a cement plant 
Consequently, even a small cement plant cat 
ifford to have an economical power plant, con 
sidering the amount of power necessarily devel- 


oped. The most modern power plants consist of 
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high-pressure steam turbines, usually generating 


electric current 44) volts, 60-cycle, 3-phase, which 


is used in induction motors for individual drives 


to each of the heavy machines, and group drives 





for such machines ag elevators and conve yors. 

In selecting the motors, the small motors should 
ill be made of one size, preferably about 10-HP. 
in most cement plants. In small plants the small 
motors may be 7%4’s and in large ones 15's. There 


should be as few different sizes as possible 
\ typical cement plant installation are motors 
of 10 HP., 20 HP., 50 HP., 100 HP., and 150 


Hil., with no intermediate sizes. 


A spare 10-HP., 


50-HP and 150-HP. motor are’ kept in stock, 
so that no single motor could burn out in thi 
plant anywhere but what one of these spare 


motors could be immediately applied to its work 
motors for driving crushers, ball mills, 


tube mills and kilns are 


The larg« 


preferably made special 


for the cement plant work, with high starting 
torque in proportion to the amount of starting 
current required, large air gap, to avoid filling 
up with cement dust, large frame size to take 
care of the extra heating caused by the lack of 


ventilation when the ventilating 


motor are filled with cement 


ducts in the 
dust, and of heavy 
duty or mill construction, in order that they may 
run 24+ hours a day 
shutdown. 


ind 5) days a month without 


The large motors in a cement plant may be 
either belted or direct geared to the heavy ma- 
chinery. When direct geared the motor should 


be separated 
coupling. 
large 


from the shafting by a 
Long, heavy line 


flexible 
shafts, with one very 
grinding 
as should also the use 


motor, driving a group of ma- 


chines, should be avoided, 
of friction clutches. 
desi 


Some attention, in the 
should be 


gn of a cement plant, 
paid to the location of the plant geo- 
Plants in the Lehigh Valley, all of 
very similar materials, should 
attention paid to the installations 
in other plants in that vicinity, as operators or 
attendants are accustomed to the methods em- 
ployed in existing plants, and a radical departure 
from their general design, unless resulting in an 
essential saving, Will only make it more difficult 


for the attendants to properly run the plant. In 


graphically. 
which 
have 


operate on 
proper 


the South, where negro and Mexican labor is fre- 
quently employed, the designer should be careful 
that everything possible be made ‘foolproof,’ 
even more so than in the North, where the class 
of labor is more intelligent. 

Considerable attention should be paid to stan- 
parts, as everything in a cement 
plant rapidly wears out and must be quickly re- 


dardization of 


paired, and a considerable stock of repair parts 
has to be carried on hand. All elevators, for ex- 
ample, should be identical, so far as head, boot, 
chain, buckets, ete., are concerned, and different 
only in their length. All conveyors should be 
exactly alike in the same way. Screw conveyors 


should be 


made only in standard lengths, namely, 
12 ft., for anything over a 10-in. conveyor. Screw 


conveyors should be made very heavy, at least 
XX, A 2,000-barrel cement plant or less will 
operate nicely on a 12-in. XX screw conveyor 
throughout the plant. A cement plant, 3,04) 
barrels or larger, should have 16-in. screw con- 
veyor, with 14-in. or even *¢-in. flights. All gears, 
pinions, countershafts, bearings, belts, and pul- 


leys, sprockets and chain, throughout the cement 
plant, should be reduced to the 
types and sizes, so that one pinion or one bearing 


fewest possible 


or one pulley fits in as many different places as 
possible 

In caleulating the sizes of any of these parts, it 
mind that cement is 
and the strains that come upon 


should be borne in making 


very heavy work, 
all the machinery in actual practice 
very much than 
theoretical engineer in calculating 
machinery. A 


spro ket tooth, 


are, aS a 
general rule, heavier would be 
assumed by a 
ought to upon the 
catch 
putting exceptional strains on a countershaft and 
bearings; an elevator will clog, a kiln will have a 
ring on one side, which has to be elevated in the 
rotation of the shell; a belt will get dust between 
it and the surface of the pulley, causing it to 
slip, ete. The writer has heard several prominent 
engineers in this industry make the statement 


that after a theoretical calculation of the size of 


what come 


chain will and ride on a 


a part has been made for a cement plant, they 
multiply the result by two in determining the 
size of the part to be put in, and in some cases 


even this is not sufficient. 
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Should the Government Lease Its Coal De- 
posits or Sell Them Outright? * 


By GEORGE OTIS SMITH.?; 


West of the one hundredth meridian lies tne 


Nation’s greatest coal reserve estimated at more 
than a million million tons of anthracite, bitu- 
minous and sub-bituminous coal, and from 60 to 
So% of this tonnage is owned by the United 
States. This fuel reserve is the key to the 
present and future development of the Rocky 


Mountain region. 

The West needs and has a right to demand full 
opportunity for development, but that 
include the right to inflict an unearned specula- 
tive tax on the future consumer. 
ator may justly ask two things 
to occupy an area sufficiently 
operation, and, second, 
investment risks. 
that no 


does not 


The coal oper- 
first, the right 
large for economic 
freedom from too great 
The public should also demand 
right to the public land shall be 
granted except for present Actual develop- 
ment must be made the condition of oecu- 
pancy of any part of now remains of the 
public domain. 


coal 
use. 
first 
what 


Is Our Coal Law Adequate? 


coal land in the West 
through railroad grants, 
by coal companies through dummy entrymen, and 
by purchase of agricultural well as 
those patented to the States as non-mineral lands, 
together constitute a supply of coal land that has 
practically met the demand. Up to the presenter 
time the acquisition of the coal land in the public 
domain has been largely accomplished without 
recourse to the coal-land law, so that the ques- 


The large 
legitimately 


holdings of 
acquired 


entries as 


tion becomes opportune. Is the present coal- 
land law adequate to met present and future 
needs? 


This law, by 
coal 


its provision for the valuation of 
lands at an adequate price, makes possible 
that may promote development 
and at the same time prevent monopolization and 
discourage speculative holding. The purchaser 
instead of paying a flat rate per acre actually 
buys the coal by the ton at prices graded accord- 
ing to the quality and the character of the coat. 

In the four years following the adoption of the 
policy of classifying and valuing the coal lands, 
the sales have increased 1214% in 
36% in value, as compared 


a selling price 


acreage and 
with the four years 
preceding, and this in spite of the fact that the 
four July 1, 1907, have included a 
period of industrial depression and slow recovery 


years since 
as contrasted with the preceding period of boom 
conditions. So far as its provision for pricing 
is concerned, the law appears to be as 
satisfactory as a sale law can be. 

In one however, the 
law is absurdly out of accord with 
practice, in that it restricts legal 
maximum of 160 
640 acres for an 
of a 


present 


serious respect, present 
good mining 
purchases to a 
individual and of 


The fixed charges 


acres for an 
association. 
modern coal mine so equipped as to sale- 
guard life and property and to secure maximum 
recovery are too high to be assessed against tne 
tonnage of so small a tract. 

The Leasing Alternative. 

The difficulties involved in the administration 
of the law suggest the wisdom of 
sidering the other method of disposition, namely, 
a leasing system. As Secretary 
stated, “It may well be that a 
protected leasing law would be 
development vigorously 
of outright purchase.” 

The greatest advantage of the leasing system, 
both to the operator and to the public, is relief 
from the capital outlay now required in the ac- 
quisition of the large acreage absolutely 
sary modern mine. This argument ad- 
the present policy of valuing the 
lands at even conservative prices 
argument for a leasehold law. 
system are, 
disposed 


present con- 


Fisher has 
liberal but wisely 
found to promote 
than any 


more system 


neces- 
for a 
vanced against 
public 
thus 

The objections 
first, that the 
of in fee and 
treatment; 


coal 
becomes an 
made to a leasing 
coal lands were 
West deserves the 
that the 


eastern 
that the 
further, 


same 


and natural re- 


sources of the West should not be made a source 


of profit to relieve the eastern taxpayer. The 
e Ameri- 
4s. SOE de 


*From an address delivered before th 
9 
Geological 


can Mining Congress, at Chicago, Oct. 
+Director of the United States 
Survey. 


large tonnage of coal now mined under leas: 
meets the objection to direct Government leas 
ing, and as regards the argument of reservin 


the western resources for the West, it should b 
neted that sale th: 
proceeds directly int: 
reclamatior 
that any leasing 
similar disposition of the 


under the present system of 
from the coal lands go 
development through the 
fund, and it is proper to expect 
law would 


ceeds, 


western 


make pro- 

Other objections express a fear that the cost otf 
coal to the would be increased; but 
the royalty paid into the United States Treasury 
greater a tax upon the consumer than 
the royalty paid to the State of Colorado or to 
a railroad land company. The average price of 
bituminous coal at the mine in the United States 


consumer 


can be no 


last year was $1.12, which usually includes a 
royalty to private owners or an equivalent in- 
terest charge, either of which would probably 
be greater than any Government royalty. 
Experience of New Zealand. 


The other objection to the lease system is thar 
based upon Federal manage- 
ment and of insufficient administration or 
maladministration. If we look out 
Pacitic, we discover that a Governmental leasing 
system for coal lands is not a 


fears of expensive 
even 


across the 


theory but an ac- 


tual working fact. The Anglo-Saxon peoples otf 
the Australasian States have found the leasing 
system not only practicable, but indeed prefer- 


able to the sale of coal lands. In New Zealand, 
where for 30 years the laws have permitted to 
the operator a either sale or : 
public mineral conclusive argument for 
the leasing system is given in the latest statistics 
of mineral production, which show that approxi- 
mately 906% of the total mineral product of that 
country mined under leasehold. If ou 
trans-Pacific neighbors can administer a 
law so satisfactorily and if the mine 
in New Zealand prefer operation under leasehold, 
similar fraught with either 
failure in the United States? 


choice of lease of 


lands, a 


was 
lease 
operators 
will a system be 
danger or 


—j}—o—-— 


Combination in the Soft Coal Mining 
Industry. 


This country has, in a few years, developed a 
militant policy of conservation. Conservation 
means not only the preservation of the forests 
and the minerals, but it means the protection 
and upbuilding of the industries. The coal-min- 
ing industry, as it exists to-day, is a powerful 
protest against the fragmentary methods of doing 
business which are sought to be impressed on the 
country. 

The moment a newspaper begins to talk about 
3aron,” there immediately arises in the 
many people a griffin-clawed monster 
of untold power crushing the life out of toiling 
labor in the bowels of the earth, dragging 
down to poverty and ruin the consumers of coal. 
Coal barons are like ghosts- 


a “Coal 
minds of 


and 


no one ever saw one, 
but for that reason alone ignorant people believe 
in them. The coal operators are about the last 
class to whom such a term should apply, for, if 
there is anyone that is between the upper and 
nether millstone it is the coal operator. 

The Mining Bureau and the Geological Survey 
have investigated the coal-mining industry, they 
know the real and true conditions, they know 
what causes the tragedy of the mines, they know 


What causes the waste and dissipation of re- 
sourees, life and energy in mining operations, 
they know what will prompt exorbitant prices 


for fuel in the near future and they know what 
is reducing the available coal with 
frightful rapidity. To what purpose is all this 
put? They are given the high honor of submitting 
these reports with their recommendations to the 
industry and to the public, after which they ar+ 
duly filed in Washington, not even in a fireproof 
building, and are soon lost to sight beneath their 
enveloped dust. 


resources 


The operators would willingly follow these rec- 
ommendations, but they must conduct their in- 
dustry in a way which must conform to certain 
laws, and these laws, such as the Sherman Act, 
negative in effect the ability to carry out the 
recommendations of the governmental bureaus. 

The recent report of the Bureau of Mines of 
Pennsylvania shows that there can be no progress 
in conservation of coal resources and of human 
life in coal mining until there is a readjustment 
in that industry in some form of concentration— 
until laws are made which permit such action. 
Over 80% of the cost of mining coal is in the 


W. Kuhn before the 
Oct. 24. 


*From an address by I). 
American Mining Congress, 
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ibor, the cost of that labor plus the cost of only . . os i . 

‘he most essential matters in connection with the Why Conservation Requires Coal Mining To Notes on Railway Ties. 

vroduction of coal, is now greater than the price Be Conducted On a Large Scale.“ Some new ideas regarding railway ties wert 
eceived for it. A concern that manufactures a By DR. HENRY S. DRINKER®* M. A I presented in three of the committee reports sub 
oy—the company that makes koduks—-shows by ‘ . re = Ts soinelllacemt : ; ; ee 
19 Yoponte: Chae 14 ae dak SEEENN6 tuk veux: Min. E. mitted at the annual convention of the Road 
The entire coal-mining industry from the Missis- The conservation—the careful mining—of our masters and Maintenance of Way Association, 
sippi to the Pocahontas hills in Virginia did not coal, and the economic development of our latent Which was held at St. Louis in September 


thousand cents during that time It 
did worse than that, it lost and wasted human life 
nd coal nothing of the 
industry. In 
crime to Say 


inake eight 





resources, to say spent 
this country it has 
that any industry 
its product, but a 
price must be obtained for coal. 
The necessities of the country 


demand the 


energies of the 

became almost a 
must raise the price of 
iverage 


higher 


and the industry 
great number of 
oal-mining operations scattered throughout the 
country. In the present condition 
operates to increase the price to the public now, 
and to largely increase it in the future It 
been demonstrated that a 
not wholesome from 


lessening of the 
everything 


has 
multiplicity of mines is 
standpoint; it 
bad mining, great loss of resources and increases 
the cost of mining. If coal were inexhaustible it 
might be a matter of indifference to the country 
how the industry was conducted, but that is 
not the case. 
Everything in 


any causes 


connection with this industry 
demands some form of reorganization on lines of 
concentration The operators should not only ad- 
vocate it, but do it, and the government 
movement if that 


There must be now some relation between 


should 
cooperate in such a were pos- 
sible. 
the cost of mining coal and the price for which 
that coal is sold. It is not necessary to hive the 
covernment fix 
throw the entire coal industry of the 


company 


prices, nor is it necessary to 
country into 
one great 

It would seem now that a reasonable restriction 
of trade and production is lawful. And in 
ing that status of the law a concentration of 


operation in Should be undertaken 


meet- 


every district 


by the operators. 
And now I want to sound a solemn warning 
to the government and to the publie When a 


miner has to tighten his belt in lieu of something 
to eat when he is hungry, and a operator 
has to pledge his mules to raise his payroll, this 
talk about the enforcement of anti-trust 
and of jail sentences is effective 
with them as 
gut.” 
Excepting 
industry 


coal 


laws 
about as 
“tweedledeeing on 


just 
melodious cat- 
some 


special « coal-mining 


loss for the 


vals, the 
has produced its coal at a 


last several years in a wild competitive struggle 
or competitive debauch; it has for the last few 
years fulfilled every injunction of the proponents 
of unlimited competition, and the results speak 
for themselves. The present wage scale is high 
if a miner should work eight hours a day 300 days 
in the year-——double the reward for similar work 
outside. But the miner cannot work more than 
half time, and his year’s reward is meager. To 


this is due The 
more miners than are necessary. 
produce a maximum 
losses; and to meet 


the fierce competition operator 
The 
tonnage to 
this condition 


keeps 50% 
has to 


heavy 


operator 
prevent 


he keeps open large areas of underground work- 
ings, filled to the limit with miners; and only 
that coal is hauled out which can be cheaply 


recovered. 
continued 


The losses from operations cannot be 
longer and a 
will reach a 
something 


crisis is at hand. In my 
opinion it culmination next spring. 
And between now and then is 
done to reorganize the industry, there is only one 
thing that the operator can do to reduce the cost 
line below the present selling price, and that is 
This is the last possible resort of 
the industry, but the operator to maintain his sol- 
venecy must and will do it. 

In my opinion, next spring, at the period of 
settlement with the miners all over the 
country, there will begin one of the worst indus- 
warfares 


unless 


to cut wages. 


ware 


trial this country has ever witnessed. 
Compared with it the prostration of railroad traf- 
fic in England a few months ago will be a holi- 
day affair. The coal-mining industry will come 
to a full stop. We will have a feast of competi- 
tion. The consumers of fuel will compete with 
each other for coal when there is no coal to be 
had. The miner will compete with the operator, 


pitting his stomach against the endurance of the 
operator—an endurance of despair. Into the 
welter of this turmoil the entire country will be 
brought. All this can be prevented, not by talk, 
by discussions, by resolutions, but by prompt, 
vigorous and constructive action. And if it does 
come, the blame, the vengeful blame of the people, 
will be placed where it belongs—on the govern- 
ment and on the weakling coal operator—for the 
blind and indifferent course of the one and the ir- 
resolution and weakness of the other. 


Water powers, for instance, can only be managed 


properly by the investment capital, 





of large and 


this can to-day be supplied only by the associa- 
tion of many individuals having capital to in- 
vest, in large corporations controlling such 


capital, or by the plan of 
Federal ownership and the use of the 
funds in an industrial 
corporations, the they are, the 
they in a position to handle the min- 
ing problem conservatively and economically. The 
the proper development 
involve purely expert 
capital to command the 


aggregate Utopian 
State or 
public enterprise. As to 
stronger more 
surely are 
economic mining of coal 
Wwater-power 
questions, but it 
best expert talent. 
Proper ¢ 


of a site, 


takes 
natural resources 
their exploitation 
methods and inexperienced hand- 


onservation of oun 


does not mean throwing open 
to the wasteful 
ling of ir 
duplicatior 


volved in 


dividual operators with the unnecessary 
of plants and the waste of capital in- 
individual 


uneconomic operation, Con- 


servation of our natural resources does not mean 
the conservation of the individual operator \s a 
rule it points to reasonable cooperative effort 


lawfully exercised in the interest of that economy 
in methods resulting from operating on the larger 
s for the benefit 
prevents their waste by the 


that conserves our resources 
and 


scale 
of the 
producer. 

Much of the twaddl 


arises 


consume! 


that is talked and written 

sympathy for the in- 
often the worst 
conservation. As a rule there is no more 


from a sentimental 


dividual who is 


of true 


operator enemy 


wasteful system of mining than that pursued by 
the small individual operato The man who 
owns, or leases, a small mine, or who leases a 


large mine for a 
tal, is almost 
absolutely 


limited limited capi- 
certain to mine extravagantly. He 
must get all he Gan out of it in the 
cheapest way 


period, on 


possible. He is not concerned with 
ahead—with planning far 
as to take out the largest possible 
amount of coal or mineral in the most economical 
way He has the power, within certain bounds, 
is a rule, under his lease, to so operate as to get 
the largest amount out of the mine in the cheap- 
est and quickest way possible, practically regard- 
less of the 
Moreover, the small individual operator is 
rule, indifferent to the 
the public, whereas a 
business not for a 
conduct its 


laying out deadwork 


in advance so 


waste in mining. 
,asa 


absolutely interests of 
doing 
time, 


content 


large corporation, 
limited term, but for 


must so business as to be 


with a moderate and reasonable profit on a pro- 
duct mined economically, and with a far-seeing 
eye to the conservation and avail of all its re- 


sources, and to the just treatment of its cus- 


tomers. 
OO 


The Penetration of Inorganic Preservative into 
treated wood can be determined by a _ visual 
method described by Mr. E. Bateman, Chemist in 
Forest Products, U. S. Forest Service, in Circu- 
lar 190 of the Service. A representative 
of the treated wood is cut and, in the 
chloride preservative, the freshly cut 
face is dipped for not than ten 
a 1% solution of ferrocyanide The 
excess is removed by blotting paper and the block 
dipped into a 1% solution of uranium acetate 
allowed to dry. The un-impregnated por- 
tions of the disk will have a dark red color while 
the treated portions will be slightly whiter than 
the natural wood. Careful chemical tests of the 
preservative content of different portions of sam- 
ple disks has shown that as small amounts ct 
zine chloride or 0.2 lb. per cu. ft. can be thns 
detected. This test is not successful with red 
oak on account of the natural color of the wood 
In testing for penetration of a copper-salt preser- 
—into a 
penetra- 
The same 


disk 
case of 
zine sur- 
more seconds in 


potassium 


and 


vative, it is necessary to dip only once 
ferrocyanide; the 
shown by a dark red stain. 

test for penetration of an salt would 
a deep blue stain. Mercuric chloride 
tested for with a solution of hydrogen 
which replaces the mercuric chloride with a 
black stain. The solution 
is conveniently acidifying a _ solu- 


solution of potassium 
ted zone is 
iron show 
can be 
sulphide, 
sulphide, showing as 
prepared by 
tion of sodium sulphide. 

*Extract from an address before the Michigan 
School of Mines. 

+President of Lehigh University, South 
hem, Pa. 


Bethle- 


DIMENSIONS OF 
TIES.—In a 
was 


STEEL OR 


CONCRETE 


report on steel and concrete 


suggested 


ties il 


that such ties might made 





somewhat 
wood tie, 


Wider and thinner than the ordinary 


and would answer their purpose ef 


ively. There might 
ties to give the 
would be 


then be a smaller number of 
required bearing area, and there 
less labor in 
place We 


tendency of late years 


placing the tie and in 
tamping it in 
country the 
increase the 


may note 


common 6-in. depth of wood ties 


7 ins. on account of the greater stiffness required 


to carry modern heavy 
land the 


line ties 


loads, but that in Eng 
almost 
10 jns. 
are cast-iron chairs carrying the rails) 

PILING TREATED TIES.—In 
railway track for 


universal practice is to use main 


wide and 5 ins. deep (upon which 


ties along 


piling 


future use it is customary to 


lay the alternate rows or courses at right angles 


to each other. In a report on the treatment of 
ties it was suggested that a good way for piling 
creosoted ties is to lay 


them all in the same 


direction and to have in each course one tie less 
than in the course below Thus a pile with 12 
courses and 12 ties in the bottom course would 
contain TS piles. It was claimed that with this 


arrangement the removal or theft of any ties 


would be readily noticed, and that the pile can 


single strand of wire 


be protected by 


passing a 
over it, fastening the wire to each 
CHEAP TIES ON 


soft 


outside tie 
BRANCH LINES.—The re 


port on ties indicated preference for hard 


wood ties in general practice, both on main and 
branch lines, and at freight yards, et« Ties of 
soft wood, however, were considered suitable for 


tracks in car repair yards and for storage tra_ks 
at yards, mines, ete 
traffic are light enough to warrant the use of 
light and ballast. As to 
lines, the report states as follows 

We hear much of 
where the that the 
traffic is light and the cedar tie on account of its 
long life will give all the 
for years to come 
able and 
manent construction can be 


where the loads, speed and 


rails inferior 


cheap ties on new 


lines argument is presented 


that is necess 


service 


Then, if the line proves profit- 


new business is developed, a 


more per- 
furnished. This argu 


ment is good if it were given to the management 


to foresee what each branch line will do in the 
coming ten or twenty years But railway busi- 
ness is at best a variable quantity and the line 


that sees but one local train each way a day 
built 
oil fields undreamed of 


when 
may in a year be the only outlet to coal or 
when built 
Your committee investigated 
one track 34 
ballast, 
every 


among other cases 
miles long that was built of grave 
and 65-lb. rail that 
for 13 years when almost in a 


cedar ties 


purpose 


inswered 


night a stone field was developed, coal was di 
verted from another line and merchandise rut 
were sent over this line on account of bette: 
grade than the old line The heaviest engines 
and cars of 100,000 Ibs. capacity replaced the 
little coal train and the cedar ties were found 
entirely inadequate to the demand put upon them 

The first means of improving conditions was 


1,500 cedar 
and to 
they could be reached each year 
stood the 
after five years of heavy 
still in and in 

time the cedar ties were 


ties with oak ties the first 


to replace 


year change out the balance as fast as 
The gravel ballast 
well as the light rail and 
traffic the same rail is 
ondition At the 
they 
although 
bottom Under the rail they 
l-in. to half 





Strain as 
service good ¢ 
taken out were as 
sound on top as 
from the 
were crushed from 
cut to where they had been 
driven to restore the spreading gage 

At the time this line 


090 ets 


when put in slightly 
decayed 
way through and 
pieces with spikes 
was built the soft ties cost 
each and oak ties were 
each, the ties 
were known to be of life and there was no 
apparent should not give all the 
services that would be demanded of them for 25 
years. When built, all the ties in the track were 
protected by light tie-plates, which were the 
heaviest plates on the market at the time. Thess 
tie-plates proved of very little benefit when the 
heavy traffic was put on the line. 


worth only 35 cts 


cedar being selected because they 
long 
reason why they 
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Recent Flood Conditions on the Cedar River, 
Near Seattle, Wash. 


By GEORGE HOLMES MOORE.* 

Within a period of less than twenty-four hours, 
the unprecedented volume of flood-waters which 
poured down the Cedar River valley on Sunday, 
No 1), 1911, wrought an immense amount of 
lamuage wagon and railroad bridges, cut off 
the Water-supply of the city of Seattle, and 
aused a total suspension of traffic on the Chi- 
igo, Milwaukee & Puget Sound R. R 


Outline of the District Involved. 









The heavy precipitation of some portions of the 











section is due, of course, to the mountains, but 
were its whole surface uniform and of low level, 
western Was gton would still be well watered 
in the winte or “wet season,” for it extends 


across the highway of the 
or low-pressure storms, that move from the North 
Pacific Ocean into the interior of the continent. 
But, as the case is, the Olympic coast range cf 
mountains forces the vapor-laden atmosphere 
coming from the ocean into higher elevations, 
producing an excessive precipitation in the coast 
counties; and again, the Cascades, lying athwart 
the prevailing course of the currents, reproduces 


itmospheric vortices, 


the same effect over their western slopes and 
foothills. There is, therefore,a heavy rainfall in 
the coast counties ranging from 60 to 128 ins. an- 


nually; 22 to 60 ins. annually in the Puget Sound 
Basin; while from 60 ins. upward to an unascertained 
limit is precipitated annually on the western slope 
of the Cascades. As a consequence of the heavy 





The recorded rainfall at this point was 6.9 ins 
for the 46-hr. period from 10 p. m. Friday t 
8 p. Sunday. This, while remarkably larg: 
by no means the maximum for this gaging 
station. The three days of the highest precipita 
tion noted were in the year 1906: 


m. 


is 





Ins. 

PN Eg 4) Saher ai earl Ede olen ete cares 4.64 
Nov. 14 6.16 
RRL EO 6s cies wea ee ere rey 5.10 
Three-day total (Cedar Lake).... 15.90 
Mean annual (Cedar Lake)....... 112.0 
Mean annual, Seattic. ......secce 36.0 

Now the three-day precipitation above noted, 


while it did indeed produce the largest flood re 
corded previous to the one herein discussed, was 























DRAINAGE AREA.—The Cedar River drain- precipitation and resultant snow fields in the 
iz i (Fig. 1) is of th highest importan mountains, as well - the heavy ae oa not nearly as large as the latter, and the cause 
Be ¢ ig. is of the xhes mportance reve 3 ¢ oo-ré P -off in the spring, there : : 
prevents a too-rapid run in k &, : s ‘ — : . : _ 
to the city of Seattle, since it provides the en- are many rivers, not of great length but swift therefor, a rather the contributing ae 
tire water nply of tl shee ae < flowing and deep, discharging enormous volumes of which, in connection with the high precipitation 
tire water-supply of the city, and also furnishes water into the Puget Sound Basin, the Pacific 
energy for the municipal hydroelectric plant at Ocean directly, and the lower Columbia River ee cee oe a ss 
| | 
The same bulletin gives a mean annual dis ae re | 
a % x ; 5 3 5 s ~ ¥. j 
Be | charge in second feet per square mile of drain- | 
‘ Lf ‘ . : , 
\ Cer age area—a unit of the highest importance, but 
} CN aeat one much neglected outside of the U. S. Geo- | 
LON nef! } 
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FIG. 1. SKETCH MAP OF THE DRAINAGE AREA OF THE CEDAR RIVER, NEAR SEATTLE, WASH., WITH LOCATION OF STRUCTURES DAMAGED 
BY THE FLOOD OF NOV. 19, 1911. 
Moncton All of the drainage area tributary logical Survey—of 5.89 sec. ft. for the Snoqual- given, produced this freshet, are almost un- 
to the water-works intake at Landsburg is under mie drainage area of 440 sq. mi.; of 6.71 sec. doubtedly the large volume of snow in the moun- 
the control and patrol of the health department ft. for the Skykomish area, of 340 sq. mi., and tains and the deadly “Chinook” wind which pre- 
of the city. Most of this area has already been f 3.74 sec. ft. for the Yakima River (near Cle Vailed at this time. Snow as high as “Sd ft. on 
icquired by the city through condemnation pro- Elum) of 500 sq. mi. In connection with the the level,” and of unknown depth in drifts, was 
ceedings or otherwise, and the acquirement of last item it is to be noted that the Yakima flows reported from the Cascade summits just prior to 
the rest is now under condemnation from the eastern slope, but that even its head- the flood. 
The area tributary to the timber dam at Cedar waters have, for an area of 56 sq. mi., a mean The FI i 
= a - : 2 ood. 
Lake is about 79 sq. mi.; that tributary to the annual discharge of no less than 7 sec. ft. per 
masonry dam, now being built 14% miles below, sq. mi. (See ‘‘Yakima River near Martin, Wash., On Saturday, Nov. 18, 1911, it became evident, 
is about S3 sq. mi., and the total tributary to for 1909," Water Supply Paper 272, p. 157.) by reason of the rapid rise in lake level, that 





a eS 
FIGS. 2 AND 3. 


th Water-works intake at Landsburg, 15 miles 

elow the lake, is about 136 sq. mi. 

THE RUN-OFF.—The run-off from this drain- 
ige area, and especially from the upper area, is 
so large as to strain the credibility of those 
unacquainted with hydrographic conditions in 


western Washington, and especially in the Puget 
Sound A publication of the U. S. Weather 
forth the situation as follows: 


basin. 


Bureau sets 

*Formerly Secretary of the Seattle Section of 
the American Institute of Electrical Engineers; 
now employed in the office of the City Engineer, 
Seattle, Wash. 


Water Passing Over Cofferdam, Saturday. 
COFFERDAM ON CEDAR RIVER AT SITE OF PROPOSED NEW WATER 


PLACE AT 9 P. M., SATURDAY, NOV. 18, 1911. 


Fig. 3. 
INTAKE, BEFORE AND AFTER FAILURE WHICH TOOK 


As the latter drainage area is just over the 
divide from that of Cedar Lake, and as the lake 
has the usually wetter, western exposure, much 
light is thrown on the flood herein described. 

The above facts concerning drainage area and 


run-off are cited at length, since in no other way 
this freed from a 
exaggeration. 


can account be 


CAUSE OF THE FLOOD.—The main flood vol- 
ume seems to have been generated in the Cedar 
an 


the 
of 


timber dam, 
79 sq. mi. 


Lake 
area, 


tributary to 
noted, 


basin 


as previously some 


suspicion of 


Wrecked Cofferdam, Sunday. 


trouble was to be apprehended, and the gate- 
keeper at the Cedar Lake timber dam got into 
communication over the municipal telephone line 
with the lighting superintendent, Mr. J. D. Ross, 
at Seattle, some 43 miles distant. Constant com- 


munication was maintained over this line, and 
all possible defensive measures were taken. The 
height of the flood on the crest of the dam was 


4.8 ft. on Saturday morning, this being the gage 
reading at 6:30 a. m. The water rose steadily 
over the 2 sq. mi. area of the lake, and at 
9 p. m. the reading was 7.4 ft. above the dam 
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rest. The probable discharge at this time was CREST OF FLOOD.—Following the destruction ibout 44-mi. below the water-works intake dam 
mut 8,000 sec. ft. from the contributing area of these structures, the lake level continued to at Landsburg Fig. 5 is an excellent view of 
79 sq. mi., the largest ever noted previously rise until at 7:30 a. m., Sunday, Nov. 19, the the bridge, the piers in the middle of the pic 
ving been 7,500 in November, 1906. head on the crest of the dam was 8&.2 ft., by ture being those which gave way under the at- 
FAILURE OF WAGON BRIDGE AND COF- far the highest elevation in the history of Cedar tack of the flood. (See also Figs. 6, 7 and 8.) 
‘ERDAM.—At 9 p. m. Saturday, under the con- Lake. (This lake lies at an elevation above city The failure of this bridge is claimed by the 
tions just given, the failure of the wagon datum of 1,555.9, the original lake-level having newspapers to have been caused by the shorten 
dge and cofferdam occurred. The bridge was been 1,530.) At this time the discharge is esti- ing of a bend in Cedar River made by the Mil- 
wooden-truss construction, on  timber-—-crib mated to have been 9,500 sec. ft., or 120 sec. ft. waukee Railroad to avoid the construction of 
ers, which stood perhaps a hundred yards per sq. mi. of drainage area, a truly formidable two bridges at this point. This change not 
iown the stream from the dam. The cofferdam figure only increased the slope, and hence the veloc- 
is also of timber-crib construction and had just Three-quarters of an hour later, at 8 15 a. m., ity, of the stream, but also tended to concen- 
een completed to control the stream during the Sunday, the 5-ft. addition to the dam, which was trate the flow against the abutment piers, whose 
ection of the masonry dam and was located finished Dee. 28, 1909, was unable longer to stand failure caused the destruction of the bridge and 
11, mi. downstream from the timber dam. (See the strain. It gave way and was swept Clear the cutting off of the city’s water-supply. This 
iews before and after failure, Figs. 2 and 3.) of the spillway. (See Fig. 4.) This increased the claim is strengthened by the fact that pipe-line 
effective depth of dis- bridge No. 2, of similar construction, and built 


charge to approximately at the same time, which is but little more than 


13 ft. and the volume of a quarter of a mile below bridge No. 1 (Fig. 9), 
discharge to probably was unharmed by the flood. 


about 19,000 sec.-ft. rs, 
THE DAMAGE DONE. the spur-track built by the Milwaukee to aid in 
The power pipe-lines their protection, are well 

of the municipal electric tinuing on down the valley, the flood and its 


plant, sunk beneath the accumulated wreckage tore the steel bridge 
river bed a _ half mile the 


The piling of the water against the piers, and 
shown in Fig. 6. Con- 


of 
Milwaukee Railroad at Maple Valley from 


below the timber dam, its anchorage, dropped one end of it into the 


were scoured of their river, covered it with wreckage, and tied up 
traffic on that road for a period of two weeks 
Careering onward, the flood massed the wreck 


age against the railroad bridges in the vicinity 
Was carried completely of 


away. Continuing on 
down the stream, the 


stream-bed covering, 
and the larger one (a 
6OS-in. wood-stave pipe) 


Renton, drove the occupants to the hills, and 
finally, spreading southward along the White 
River valley and northward along the Duwam 
ish valley, united with the swollen waters of 


1 


tlood waters tore out 
everything within their 





Green River to submerge all the valley towns 


reach within a distance of twenty miles. 
, The most important 
FIG. 4 CEDAR LAKE DAM, AFTER 5 FT. OF THE TOP OF THE damage was the destruc- Relief Measures. 
(od erp ao BEEN oe oe ; tion of the _ pipe-line As a result, then, of this flood and of its at 
This view was NE ir ie een ee 19, 1911, probably bridge No. 1 at a point tendant disasters, the city of Seattle found it- 








Fig. 5. Full View of Bridge Before Failure. Fig. 6. View of Part of Bridge on April 2, 1910 
(Note end pier in center of view, Fig. 5; also same pier, in Fig. 6, with water backed up by and against it. The spur P 
used by the Milwaukee Railroad to place material to protect the bridge.) 


track shown in I 6 was 
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Fig. 7. Clear Gap in Pipe-Line and Bridge. 


Fig. 8. Wreck of Pipe-Line Bridge. 
FIGS. 5 TO 8. PIPE-LINE BRIDGE NO. 1, SEATTLE WATER-SUPPLY CONDUIT, BEFORE AND AFTER BEING WRECKED BY FLOOD OF NOV. 19, 


1911 
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self, on Monday morning, Nov. 20, 1911, con- 
fronted by a critical condition. The water-supply 
Was completely cut off, the light plant was com- 
pletely out of service, and, worst of all, traffic 
communication with the scene of disaster was 

sed by reason of the failure of the Milwau- 
kee Railroad bridge at Maple Valley. Even to 
get t the scene required the most heroic of 
measures, for the Snoqualmie and Green Rivers 
were Iso in flood, and all the railroad schedules 
were in the condition condensed in the laconic 
remark, “Come around this afternoon May have 
1 train out then.” 

But by divers and roundabout methods and 
routes, the city officials rushed to the breaks in 
the various pipe lines Mr. R. H. Thomson, for 
merly city engineer of Seattle, and Mr. R. H. 


ber, building superintendent, arrived at Lands- 
burg on Monday afternoon, to find Mr. I. B. 
Youngs, 


Water super.ntendent 


already on the 





Fig. 9. Pipe-Line Bridge No. 2, Seattle Water- 
Supply Conduit, Unharmed by Flood of Nov.’ 19, 
1911. 


ground. Work was at once initiated looking to 
the replacement of pipe-line bridge No. 1. The 
problem to be met was the repairing of a gap, 
some 250 ft. in extent, both the 48-in. and the 
60-in. wood-stave pipes having been swept away 
at this point, together with the 150-ft. wooden 
truss bridge which had supported them. 

As the supply of water was inadequate for 
more than six days, there was no time for the 
construction of a truss bridge, and all energy 
was concentrated upon the construction of a 
pile bridge across the swift current—anything to 
restore the water-supply within the briefest pos- 





sible time. Here new difficulties were met. There 
Was no pile-driver anywhere near the break, and 
the Milwaukee was cut off. <A pile driver was 
finally secured at Seattle, and, after traveling 
over a circuitous route of the Northern Pacific 
via Puyallup to Enumclaw and of the Milwau- 
kee Railread from Enumclaw via Moncton to 
Landsburg, this driver arrived at the latter place 
at 2 a. m., Tuesday, Nov. 21. Here again was 
fresh trouble, for the Milwaukee line to the break 
was washed out, and the driver had to be 
hauled over the wagon bridge at Landsburg and 
thence down the pipe-line grade about three- 
quarters of a mile to the break, where it arrived 
at 10 p. m., Tuesday 

Now at the time the driver was ordered from 
Seattle, the piles for the bridge were still stand- 
ing in the form of fir trees in the surrounding 
forest. By the kindly and timely assistance of 
the logging firm of MacDougall & Biladeau of 
Landsburg, these firs were felled, logged and sent 
down the repaired Milwaukee track to the break. 
Here they were transferred by cable across the 
river to the pile driver. The first pile was driven 
at 2:30 p. m., Wednesday, and by 2 a. m., Fri- 
day, the last of the 72 piles had been driven in 
to the hard cemented gravel and boulder bot- 
tom of the stream, the actual driving time be- 
ing about 25 hours. This work was done under 
the supervision of Mr. Ober, Mr. Thomson havy- 
ing returned to his new duties as engineer for 
the port of Seattle. During the construction of 
this bridge, all concerned worked regardless of 


time. The men worked 18 hours continuously on 
Wednesday and 20 hours continuously on Thurs- 
day. 

Meanwhile the work of assembling and band- 
ing the new 60-in. wood-stave line was being 
carried forward under the direction of Water 
Superintendent Youngs. Work was begun on 
this pipe about noon, Thursday, and was finished 
at about noon, Saturday, during which time 300 
ft. of pipe had been constructed. 

Immediately upon the completion of the pipe 
and the testing of the banding, water was turned 
into the pipe and started on its way to Seattle, 
a little less than 28 miles away. 

This ended a break in the water-supply system 
While the 
newspapers made much of the spectacular fea- 
tures of this ‘‘Water Famine,”’ very little actual 
hardship resulted to the citizens of Seattle. 


of almost exactly six days duration, 


Kmergency plants began pumping from Union 
Bay in Lake Washington, using the pumps which 
formerly supplied the Alaska-Yukon-Pacific Ex- 
position These pumps started at 10:30 p. m., 
Wednesday. The two sets of high-power cen- 
trifugals used on the Denny Hill regrade, having 
a joint capacity of 12,000,000 gals., were rushed 
to Leschi and Madrona Parks on Lake Washing 
ton, and began service about 7:50 p. m., Friday. 
Electrically-driven, belt-connected centrifugals of 
low lift, also of 12,000,000 gals. daily capacity, 
were rushed to Swan Lake, and began pumping 
into the pipe line at 5 a. m., Friday. Assistant 
Engineer D. W. MeMorris and District Engineer 
T. H. Carver were in charge of this branch of 
the relief work. 

‘ity Engineer A. H 
Superintendent J. D. Ross were actively engaged 


( Dimock and Lighting 
in the repair of the crippled hydroelectric plant 
at Moncton, 

As first aid to the injured, a “cross-over” was 
built between the 49-in. and the 6S-in. wood 
stave pipes, at the point of break in Cedar 
River, about a half mile below the timber dam, 
the 6S-in. pipe having been carried completely 
away at this point. By this means connection 
to the dam was had through the 49-in. pipe, 
which, though badly battered in many places, 
and spurting a geyser through a large break in 
the river channel itself, was still able to deliver 
through the 30-in. cross- 
over to the 68-in. pipe 
sufficient to produce 2,- 
300 KW. output from the 
plant at Moncton This 


eross-over, whose size 


was dictated by the el- 
bow fittings obtainable, 
was finished at about 5 
p. m., Thursday after- 
noon, and the first power 
was generated that 
night. The City Plant’s 
load had 
carried by the 


meanwhile 
been 


Seattle - Tacoma Power 


Co., a private corpora- 
tion, generating power at 


Snoqualmie Falls. 


Medieval German Street Cleaning Regulations 

In a small German pamphlet (“Der Strasser 
kericht,” by Dr. Clemens Dorr. Published b 
Goscking, 29 Uhland-strasse, Berlin, W. 15) upo! 
street refuse and street cleaning we have com 
across some interesting details of the earlies 
regulations issued by municipalities for the pu 
pose of maintaining their streets in good orde: 
In 1367 the town authorities of Muehlberg mad: 
a regulation to the effect that manure must not 
be allowed to remain in the market place longe: 
than fourteen days, against a penalty of ‘72.’ 
What coin this figure referred to is not stated 
but it was certainly one of the first steps along 
the line of progress to inflict a fine at all. Late: 
in the year 1735 a much more elaborate set of 
regulations was issued by the Government and 
published by the authorities of the town of Celle 
The first clause states that the street scrapings 
(mud) must be swept together on those evenings 
and in those streets where a bell is rung. The 
bell is rung again the next morning in the same 
Streets, and upon this signal the street refuse, 
together with the ashes from the houses, must be 
thrown into the carts immediately—apparentl, 
the bell was rung in the morning as the eart 
went round. Further, somebody had to see that 
a Sweeper was provided to sweep up after the 
cart, and a penalty of two thalers was prescribed 
for non-compliance with this clause. Clause 2 
forbids the mixing with the street scrapings of 
rubbish, which must be got rid of by everyone at 
their own expense, and refuse must not be 
thrown out on to the streets, or swept into the 
streets, but must be brought direct out of the 
houses when the cart is passing and tipped into 
the cart at once, the penalty for non-compliance 
being two thalers. Clause 3 forbids the throwing 
of glowing peat ashes or coal on to the street or 
into the manure pit. These materials had to be 
placed in a safe spot, well extinguished with 
water, and kept until the cart came round. In 
this case the failure to carry out the instructions 
resulted in a fine of eight thalers for the house- 
owner and imprisonment for the servants. Claus: 
4 deals with broken bottles and crockery, which 
it was forbidden to throw on the streets, and 
again the penalties were a fine for the occupie: 
and imprisonment for his servants. 
stated that building rubbish had to be carted 
away, but if an entire house were pulled down 
the rubbish could remain in the street for eight 
days without a fine being incurred. Clause 6 pro- 
vided for a penalty in the case of carpenters, 
wheelwrights, turners, coopers, bricklayers and 


Clause 5 





Cunctucton. FIG. 10. REPAIRING PIPE-LINE NO. 1, SEATTLE WATER-SUPPLY 


Taking all in all, it is 
believed that a_ serious 
condition has been weathered through by the 
city of Seattle with but little actual damage 
done. No fires have broken out and no disease 
outbreak has been reported or is now anticipated. 
Remedial measures are being prosecuted looking 
to the elmination of the bridges on the water 
pipe line, and the construction of the masonry 
dam at Camp Two, a mile and a half below the 
timber dam, will effectively obviate any future 
danger to the power pipe lines of the city light 
plant. 


re 


Irrigation in Wyoming increased from 605,878 
acres watered in 1899 to 1,133,302 acres in 1909, or 
87%. This increase was small compared with 
that in the cost of irrigation works, which rose 
from $3,956,692 in 1899 to $17,700,355 in 1910, or 
347% Only 1,615 acres were supplied by pump- 
ing in 1910. 


CONDUIT; PILE DRIVERS WORKING FROM EACH END OF BREAK. 


masons if they allowed timber, stones or tools 
to encumber the footways and doorways. Other 
clauses prescribed that manure should not be 
brought out except upon the day on which it 
would be carted away, and then only as much as 
could be taken away the same day. From a 
further clause it would appear that much litter 
was caused by feeding horses in narrow streets, 
and this was forbidden, and was only allowed in 
wide streets with the consent of the occupiers of 
the houses, and on the condition that the occu- 
piers cleared the street every evening and kept 
the doorways and passages clear. The final clause 
of this interesting set of regulations is drastic, 
and may possibly appeal to some of the officials 
of to-day. On Saturdays all the streets in which 
the dustcarts had been during the week were in- 
spected, and any rubbish, dirt or refuse found on 
the pavement was gathered up and thrown into 
the house without regard to the person, fines 
being inflicted as well.—‘‘The Surveyor,” 1]..ndon, 
Sept. 1, 1911. 
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‘he American Institute of Electrical Engi- 
neers on Water-Power Development; 
Hearings Before the National Water- 
ways Commission. 


On account of the unsatisfactory situation ex 
sting in the development of water-powers of the 
ountry, the National Waterways 
me since set the date of a 
ng for the discussion of 
Washington, on Nov. 21. A number of 
ind individuals interested were invited to attend 
ind contribute to the The directors 
f the American Institute of Electrical 
iccepted the invitation and authorized the co- 
yperation of its Publie Policy Committee and 
ich other members of the Institute as the Com- 
nittee desired. The views of the Public 
were put in the form of a 
submitted to the 
the hearing of the 
ire appended herewith. 
At the hearing, the President of 
Institute, Mr. Dunn, of 
lefined the attitude of the 


ind discussed 


Commission 
time hear- 


questions, in 


publie 
these 


societies 


discussion, 


Engineers 


Policy 
brief, 
after 

paragraphs 


‘ommittee 


which was Commission 


Some important 
the American 
New York City, 
American Institute 


Gano 


some of the factors determining 


the rates for water-power, the statistics of de- 


and 





sloped undeveloped powers and the en- 
gineering advantages of interconnection of con- 


Past 


discussed 


tiguous systems. 
if New York, 
transmission was 


President L. B. Stillwell, 
the distances over which 
possible and the causes of in 
terruption in hydroelectric systems compared 
vith steam-electric systems. He 
that the value of a 


usually 


also pointed out 
stream as a source of 


than its 


power 


vas much greate value as a 


Waterway. 


Mr. Calvert Townley, of New York City, took 


ip the difficulties under which hydroelectric 
systems labored at first from failure of expected 
market development and also the functions of 


steam auwniliaries in connection with hydroelec- 
tric systems. 

Mr. H. G. 
information on the rate at 
coal had rising in the 


the amount of 


Stott. of New 


York City, presented 
which the cost of 


been last decade and how 


coal consumed per horse-power 
in steam plants had been falling. 
of similar competition on the 
electric companies and the first 
electric stations was discussed. 
Mr. J. H. Finney, of Charlotte, N. C 
the interconnections of 
Southern 


commercial 


The influence 
rates of hydro- 
cost of steam- 
described 
the several plants of the 
Power Co. and the engineering 
that resulted. 


and 
advantages 


Brief of the American Institute of 


Ingineers. 


Electrical 


The function of the American Institute of Elec- 
trical Engineers is scientific and professional, and 
is not commercial; consequently, its 
refrains from expressing itself on the 


committee 
commer- 


cial, industrial, legal or political aspects of the 
water-power situation, except when these are 


incidental to the effect of that situation upon 
the practice of electrical engineering which it is 
the Society’s object to promote. 


RELATION OF WATER POWER TO NAVI- 


GATION.—That the utilization of rivers and 
smaller streams for navigation and for the de- 
velopment of power are naturally interrelated 


is obvious. As regards by far the greater part 
of our undeveloped water powers on the public 
domain, the ultimate value as sources of power 
of those streams is vastly greater than any pos- 
sible value which could be realized by 
to utilize them as channels for 

WATER POWER A PUBLIC 


attempts 
navigation. 


UTILITY.—Mod 


ern water-power developments usually are not 
local private enterprises, as is generally sup- 
posed. The developments in recent years in the 


electrical transmission of power have made pos- 
sible the distribution of electric power from a 
single water-power plant over territories embrac 
ing in some cases over 40,000 sq. miles in area 
supplying electric power for diversified purposes 
thousands of Such dis- 
tribution of water power is an advantage to the 
consumers, and any policy tending to retard or 
handicap the development of water powers is a 
disadvantage to the people in the surrounding 
territory and retards its industrial development 

The regulation of public utilities by public ser- 
vice commissions has become practically an ac- 
cepted principle in the United States, and there 


to hundreds of people. 


is no reason why safeguard from unfair charges 


for water power should not be found by this 
means. 

COMPETITION BETWEEN 
STEAM POWER The belief 
classes of the public that 
excessive or disproportionate 


primarily two causes—the 


WATER 


among 


AND 
certain 
water powers yield 
profits springs 


from conception that 


the water itself is the power and that the ex- 
penses of operation of a water power are small 
while the company’s income is large 

It is difficult for the publie to regard the dam, 
the power house, and its appurtenances once built 


as involving continuing 


This expense is 


expense, but they do 
amount with the 


and is the return 


comparable in 
cost of coal in a steam station 
due to the capital invested It tukes the form 
of interest, sinking fund expenditures, 
tion and taxes The invested capital in a 
power is so much greater than the 
that with interest charges at not 
6%, in a majority of 
water power ec: 


deprecia- 
water 
alizes 
more than 5 o1 
from 70 to 80 of a 
This 
Without the 


secured 


public re 


cases, 
ympany’s income is absorbed 
return to capital is not profit. 
prospect of it, capital cannot be 

Practically all birth o1 
not on the answer to the question “What is steam 
power in the and they can 
power at a 
cost, they 


water powers come to 


territory costing?” 

when 
lowe! 
unborn 


live only 


stantialls 


sub 


they deliver 
cost At the same 
remain 

Besides the cost of the relative 
determining fa 


t present a steam electric plant can be 


amount 

W hile 
built for 
a hydroelectric 


power, 
investment is a 


etor 


$75.00 per horse power the cost of 
plant 
Part of this difference is be 
in be built near the 
the water power is 
With the capital re 
power so much greater. the 
plant, 


not as cheap as that of a water 


varies from two to four times that amount 


iuse the steam plant 
whils 
invariably at a dis 


quired for a 


center of its market, 
almost 
tance. water 
tendency is to build 
a steam even if the power it delivers is 
power If it 
power can be delivered 


ean be shown that water 


for, say, $25.00 per horse-power per year, but 
that steam pow can be produced for, say, $27, 
the water-power plant will not be built, and 
the steam-power will If mwever, the water 
power could be delivered for $24.00, the differ- 
ence might turn the tide in favor of the hydro- 
lectri nvestment 

Attention is often illed to the nereasing cost 
of coal with an implication that the cost of steam 


power will ris’, permitting hydroelectric 
rates and exact undue profits 
is true that 
ilso true that 
constantly being 
efficiency, and that the art of 


power 


com- 
panies to raise their 
The impli: 
the cost of 
steam 


ation is not correct Tt 
coal is rising, but it is 
engines and boilers are 


improved in pro- 





ducing from steam is gressing at a 
rapid than that at which the 
rising that the cost of steam 
continually falling Should a_ limit 
to this fall be reached, which is not yet in si 
and oil 
reductions in the 
probability that water 
the controtling competition of 
prime movers It is 
tionate rates in power are 
able if the principle of 
commission were not 
companies. 

REVOCABLE OR LIMITED-TERM PERMIT 
The permit for the construction of a 
hydroelectric system attract eapital be- 
cause of the uncertainties involved Tn 
ase of revocation, not only would the power 
plant and dam be forfeited, but all of the trans- 
mission lines, 


pro 
rate so much 
price of 


power is 


more 


coal is 


sicht 


fas engines are making such 


that 


constant 
cost of power there is no 
will b free from 
other kinds of 
that 
highly improb- 
regulation by 


hydroelectric 


powers 
safe to say extor- 
water 
even rate 
applicable to 


revocable 
does not 


obvious 


sub stations. and distribution 
their operation jeo- 


difficult to induce capi- 


sys- 
tem dependent thereon for 
pardized Not only is it 
tal to invest in development based upen 
i revocable permit. but it is very difficult to clos: 
the long-term with consumers 
which are necessary to make a hydroelectric sys 
tem financially 
willing to make 


power depe ndent 


such a 


power contracts 


successful 
their future 
upon a 


Consumers are un- 


business requiring 


permit which might 


cause at any time the complete disorganization 
of the system supplying their power 
With a limited definite term beyond which re 


newal of rights are 
be willing to 
and improvement of a 
desirable from the 
The necessity of writing off not 
cost of the 


uncertain, no company would 
indefinitely the 


system so 


continue extension 
necessary and 
standpoint of 
only the 


plant, but the continual 


publie service 
original 


annual in 


vestment in additions thereto within the limited 
term of the permit requires an annual sinking 
fund that adds materially to the cost of the 


This is a 
but 


water power 
the power company, 


hardship, not 
upon the 


only upon 
consumer 





Before the end of such limited permit develoy 


t 
ment of the system would cease, maintenance 
expenses would be cut to a minimun nd th 
plant would deteriorate to a point where the se 


Vice to the public would become unsatisfactory 


INTERCONNECTION OF 
DROELECTRIC 


CONTIGUOUS HY 
SYSTEMS It 





has beer sug 





gested that with the owth in extent of 1 
hydrvelectric distributing systen ultimate intel 
connections and combination between them 
might establish a monopoly and permit the rais 
ing of prices for power 

Such interconnection between contiguous h 
droelectric systems offers decided and important 


engineering advantages It improves the cor 
Stancy of electrical pressure and enables the 
System to draw power from two or more inde 
perdent power plants 

The rainfall occurring at different times ‘or 
two or more separate watersheds are thus made 
to benefit all of the nsul n tt ( Dir ! 
systems 

Such interconnection also permi ed n ir 


operating expenses and issures be 


tter service b 
reducing to a minimum the prol 


interruptions at 


mabilitv of total 


inv time from line troubles or 
otherwiss 


The investment and cons cost of 


equently the 


power can be reduced by combinatior becaus 


less capacity in generatin 
plant for 
operating 


dering 


machinery to sS-rve 
installed 


reduced by ren 


as Spare 


and 


emergencies need be 


expenses can be 


repairs easier, owing to yvreater facilities 
for shutting down for work or for inspection 


Any tenden« towards 


power as an accompaniment of such combinatior 
is restrained utomatically by competition witl 
steam powel nd can be regulated by goverr 


ment 


commission 


EXTENT OF WATER 
MENT.—The statistics 
under the 


POWER 


of water 


DEVELOP 
power collected 


direction of 


Congress several years ag 
and embodied in the Report of the National Con- 
Servation Commission of 1909, show that there 
is at present developed in the United States about 


5,000,000 


HP. 

The amount of power produced by steam from 
coal is difficult to estimate, but is 
be about 27,000,000 HP 
with attendant 
part of 
for wate 
available through development 
development at a 
make the 


considered to 
and is r 


pidly 
depletion of coal reserves. \ 


Increasin 


large this it is not only possible but easy 


ide freely 
Within range of 
investment that would 
about equal to that 
undeveloped in th 


about 35,000,000 HYP 


power to replace if it were m 

cost of 
cost of such power 
still 


United States 


of steam power, there is 


streams of the 


Any action by Congress that would accelerate 
the release of this power would conserve eno 
mous supplies of coal for such domestic and in 
dustrial purposes, as only coal can supply 

PUBLIC POLICY COMMITTEE.—Henry G. Stott 


Chairman; H. W. Buck, 
(Ex-Officia), John H 


Calvert Townley, 


John J. Carty, 
Finney, Charles W. Stor 
White 


James G 


ADVISORY MEMBERS. 
Philip P. Barton, 
William S. Lee 
Thomas. 


Edward D> Adams 
Bell, Dugald Jackso 
Lewis B Stillwell, Perey H 


Louis 
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Manufacturing Establishments in 
York in 1909 are the 
issued by the U. S 
tentative summaries” of 


25,938 


Greater New 
subject of a bulletin recently 
Bureau which give 
general statistics. There 
total 
554,002 wage 


and clerks 


Census 


wert establishments 
capital of $1,364,353,000. A 
earners and 97,4: salaried 
worked in these factories to 


of $937,538,000 in the 


with a invested 
total of 


officials 





produce an increase 
in value 
of mate 


products 


$1,092,155,000 worth 
total value of the 


rials used Thus tl 
) Salaries and wages 


Was 3$2,029,6 
to $445,772 


including rent, to $266 


amounted other expenses, not 





It appears, then, that the work of about 650,000 








employees produced a value of about 70,000,000 
This is about $1,039 per employee per year Sa 
aries and wages amounted to about $680 per em 
ployee per year ¥ number of salaried official 
and clerks o ed to 1 r} 15% of the total 
n ber of employs 
e average tot ilue of t product p fac 

tory was near $80,000. Onl tabli nt 
conducted 1 t factor tem wer 
cluded, however, and only those having I 

11 production valued at ore than $50 I 

( ise in the number of factories in the 
year period since 1904 was 24%, while the value 


of products increased by 33% 
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A Test of Watertightness of Concrete Tunnel 


Lining Under High Head. 


By C. RAYMOND HULSART,* Assoc. M. Am. 


Soc. C. B. 


A recent test in the Wallkill Pressure Tunnel 


of the Catskill Aqueduct, on the new water-sup- 
ply for New York City, showed the practicability 


against high heads. 


making concrete construction watertight 


The test was made upon the 
oncrete lining of the tunnel, which is being con- 


structed of a nominal 1:2:4 concrete without the 


ise of any waterproofing material. 
Construction of Tunnel. 
DESCRIPTION OF LINING.—The concrete lin 
‘onstructed in circular section, is designed as 


an arch to withstand the maximum ground-water 
head when the tunnel is empty and to prevent 


akage into the tunnel when empty or outward 
vhen in service. The unbalanced head:in the 
unnel when in service, i. e., the difference be- 













watertight sections, as it includes a short stretch 
of lining through which there is evidence of seep- 
age of ground-water, due to partial failure of 
drains and weepers. This seepage is through the 
sidewalls, and is principally noticeable on account 
of slight dampness and sulphur stains from the 
ground - water, the total amount of 
through the concrete previous to the test being 
estimated at less than % 
of 200 ft. 


grout pipes previous to the test was 20 gals. per 


Seepage 


gal. per min. in a length 
The leakage from this section through 


min. The distorted and crushed condition of the 
rock, With the consequent leakage into the tun- 
nel is shown on the longitudinal section (Fig. 3). 
The seepage through the concrete and dampness, 
due to condensation, is shown on the developed 
Plan (Fig. 3), with the increase in these dump 
ireas during the test. The attached photograph 
(Fig. 4) shows the test section before checking 
the flow from grout pipes. Pipe 52 is seen flow- 
ing 5 gals. per min. at a cross expansion-joint 
ruarked by dampness and sulphur stains of seep- 


age. In the left foreground are marks of seep- 
. \ age through sidewall, and in right foreground is 
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FIG. 1. PROFILE OF-' GROUNDWATER SURFACE AND UNBALANCED HEAD IN AQUEDUCT WHEN IN SERVICE. 


ween the external ground-water head and the 


internal hydrostatic head, is much less than the 
ground-water head when the tunnel is empty 


( 
| 


r 


t 


different operations, 


} 


the “C” line. 


tween different day’s work. 


Fig. 1) The required minimum thickness of 

ining is 10 ins. to the “‘A” line (Fig. 2). The 

equired average effective thickness is 15 ins. to 

As actually constructed, the aver- 
re thickness of the tunnel lining is 20 ins. on 
ount of overbreakage in excavation. 

The lining is placed with keyed joints in three 


as shown in Fig. 2. 


First—Invert 5 ft. wide. 
Second—Sidewalls up to the horizontal diameter 
Third—Arch, including the key, 30 ins. wide. 


The sidewalls.and arch are placed in lengths 
f 40 to 60 ft., with keyed expansion joints be- 
The horizontal joints 


vetween invert, sidewall and arch very seldom 


show any leakage of ground water. The trans- 
verse expansion joints, especially in the upper 
part of the arch, show leakage as described below. 


It is impracticable so to pack the concrete in 


the top of the arch as to give a bond to the 


I 


I 


ock Consequently, there is a void space over 
he arch of an inch or less in height, extending 


the full length of the lining and about 10 ft. 
wide. To grout this void and the transverse 
joints in the arch three 2-in. steel pipes are 


placed at each arch joint (Fig. 


t 


spots in the roof profile for grouting. 


2). Beside these 


hree, frequent pipes are placed at low and high 
Pipes are 


also placed at all springs or leaking seams, with 


‘ollecting Pans and drains to carry the leaking 


ground-water through the concrete and forms 


during construction. 


These will also be grouted 


later under high pressure (250 to 300 Ibs.) to 


seal up the leaking seams. 


f 


4 


( 


ft. in length near Shaft 5 (Fig. 1). 


DESCRIPTION OF TEST SECTION.—The sec- 
on of tunnel lining chosen for the test is 180 
It was chosen 
yn account of being probably one of the least 


*Assistant Engineer, Board of Water Supply, 
‘ity of New York, New Paltz, NN. z. 


AQUEDUCT. 


sulphur stain and flow from an arch grout pipe. 
The average of 20 cross-sections of the tunnel 
covering the test section at 10 ft. intervals is 
shown in Fig. 2. This shows the average thick- 
ness of concrete and the probable extent of the 
void over the arch. The maximum thickness of 
concrete at the crown of the arch in the test sec- 


oo ¢ 


tion is 3.5 ft., minimum 2.0; average thickness 
under void, 2.8 ft. Of this thickness in the key, 


10 ins. is of dense watertight concrete, mixed 





Fig. 2. Composite of 20 Sections in Portion of 


Wallkill Pressure Tunnel Under Test. 


wet, above which is packed drier, more or less 
porous concrete. 
Test. 

METHOD OF TEST.—This consisted of plug- 
ging all weepers and grout pipes in the tunnel 
lining and allowing first the ground-water to col- 
lect in the void over the arcn and afterward 
pumping tunnel water through one of the arch 
pipes. This was necessary, as the escape of 





ground-water through rock seams to adjacen 
portions of the tunnel was sufficient to prevent ; 
rise in head of more than 100 ft. The pressur 
over the arch was recorded on a steam gage at 
tached to another arch pipe. 

To confine a pressure to the void over the test 
section, the length tested was cut off from the 
adjoining lining by grouting at tw® low spots in 
the rock roof beyond each end of the section at 
30-40 lbs. pressure, and later grouting between 
each pair of these cut-offs at SO-) Ibs. pressure 
which was as high as could be had without the 
use of high-pressure compressors. 

In closing the grout pipes in the arch, the void 
over the arch was shown to be continuous, as 
the full flow was encountered at different points 
throughout the Section when one after another 
pipe was closed. Undoubtedly, the pressures reg 
istered by the gage later were constant through 
out the 1,800 sq. ft. of void over the arch. There 
was also similar evidence of frequent connec 
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tions through seams between the arch and the 
sidewall. 

Brick dams were built on the invert about 15 
ins. high at each end of the section for measuring 
the leakage. 

DETAILS OF TEST.—The rise in pressure after 
closing all leaking grout pipes is shown in Table 
Il, The pressure of the ground-water rose in three 
days to 40 lbs., at which pressure the leakage 
through the five cross-expansion joints in the 
arch had increased. The seepage 
through the body of the concrete had but slightly 
increased, and the only new indications of seep- 
age were three small damp spots at key joints 
and two small spurting pinhole leaks in the side- 
wall, which later silted up and ceased to flow 
under the higher heads. 


somewhat 


Without waiting for the ground-water pressure 
to rise higher, a connection was made from a 
grout pipe in the arch to the pump discharge at 
Shaft 5. In about half an hour the pressure rose 
to 80 Ibs., and there remained stationary. The 
cross-expansion joints leaked from one to three 
gallons a minute each, the water entering the 
tunnel in jets and films. The marks of seepage 
on the concrete seemed slightly more moist in 
places, but no new seepage appeared. 

After 14 hours at this pressure, it was neces 
sary to shut off the connection with the pump 
discharge on account of a leaking water line. 
The pressure dropped to 30 Jbs. when the con 
nection was broken, but rose to 87 Ibs. from 
ground-water in nine hours. This increased to 
52 lbs. in seven days. 
connected to the shaft line, and the pressure 
arose immediately to 102 lbs., and in 6 hours to 
108 lbs. At this pressure, equal to hydrostatic 
head of 249 ft., there was no apparent increase 


The test section was again 


in the amount of seepage through the body of 
the concrete. The leakage from the five cross- 
expansion joints in the arch amounted to 7 gals 
per min. 
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rABLE I—DETAILS OF NOMINAL 1:2:4 CON- ‘TABLE II—RECORD OF PRESSURE ON GAGE. 


CRETE MIX USED IN TUNNEL LINING. Dat ee 1 
« e 3 Yr =t< 2 eo € “kee 
Cement. Sand. Mortar. Stone ae "6 te pe er 
OME 66 0659 040 4 es o 6 aes cod re re, Y 7 ; ; , Cadena . , 
‘GMa. ae ee a eo om ——aa 
a ea ee dan cae “ 10, 3PM 8 18 Test section not at- 
*er cent. voids..... P ere % aan N - nina 
Void volume, cu. ft....  ... 3.99 re 8.82 eee as = 
Excess, ¢U:-ft.......<. 1.44 3.12 11 3PM. 34 78 a 
Per cent. excess to voids. 37.1 aes 35.4 eae “ 12° 10 a M 2g 8 : 
rotal volume of mix 23.6 cu. ft. “ 73’ 4PM 40 99 “ 
ment factor. 5 1.70 bbls. per cu. yd. “ ‘ MT 4 or 
Water...........-.... 30.6. gals. or 7.1% by weight 18, ¢P.M a 184 ar Fe ae oe 
of dry materials. pe 14, 5P.M 37 85 Not attached to 


Water (dry concrete 


over key)........... 24 gals. or 5.6% by weight pump discharge. 


D 5, 1¢ 92 
of dry materials. 4 ‘3 =~ a ‘3 97 
——_—————— : Sea 17,10A.M. 47 108 
18, 10 A. M. 49 113 
In eight days the pressure on the arch in- 19, 10 A. M. 50 116 
reased to 135 Ibs., or hydrostatic head of 311 or oe! * = 7. ed as 
equal to the average ground-water head on 21, 10 A.M. 102 236 Attached to pump 
the siphon (310 ft.), and greater than the maxi- 21. 4P.M. 108 249 ata 
num unbalanced head in the tunnel when in 23, 112 258 
: ae 7s 24, 11A.M. 120 277 
service, 280 ft. (Fig. 1). 25) 1PM. 123 284 
RESULTS OF TEST.—The leakage from the 26, 10 a 291 
28, A. I +1 302 
five eross-expansion joints had fallen to 1.4 gal. 29 4PM. (1 r 349 


n 2 during ° ’ FIG. 3. PROFILE AND DEVELOPMENT OF TEST SECTION SHOWING EFFECT OF HIGH 
‘fo condensation from at ; phere a WATER-PRESSURE. 


per min. on account of silting up and cementation 
by the sulphur in the ground-water. The damp 
areas had increased somewhat, but the amount 
of water seeping through the body of the con- 
crete was less than % gal. per min. The water 
from about 10 sq. ft., where the seepage through 
the sidewalls was worst, was carefully collected 
and found to be only about 0.3 gals. in an hour. 
A large part of the arch under pressure was en- 
tirely dry. The only seepage was at a few spots 
along the key joints, and only sufficient to cause 
infrequent drops to fall. These joints should be 
closed by the future arch grouting. 


The above pressures and those given in the 
tables were maintained for about an hour and a 
half out of each two hours During the other 
half hour it was necessary for the pump to stop 
running 20 mins., during which time the pressure 
on the gage at the test section fell gradually 
from 185 Ibs. to %) Ibs. Upon starting the pump, 
the pressure would return to 185 Ibs. in about- 10 





FIG. 4. VIEW OF TUNNEL SECTION BEFORE CHECKING FLOW FROM FIG. 5. VIEW OF CANNIFF GROUT TANK AT WORK IN CATSKILL 


GROUT PIPES. 


TABLE ITI—LEAKAGE THROUGH CONCRETE AND EXPANSION JOINTS 


Leakage Gals. per 


Pressure Hydro- five min. 
Time of Observation. lbs. per static expansion through temarks 
sq. in. head joints. concrete. 
June 7, before closing grout pipes x4 a 0.54 0.5+ Flow from grout pipes 
= 20 gals. per min 
June 10, 3 hrs. after closing grout pipes. 8 18 0.5+ 0.5+ Noincrease in seepage 
June 11, 27 hrs. after closing grout pipes. 34 78 1.0+ 0.5+ 2 small spurting leaks 


appeared in sidewall 
June 21, 6 hrs. after attaching to pump.. 108 239 7.04 0.54 Spurting leaks ceased 
5 to flow. All expansion 
joints leaking. 
June 29, 8 days after attaching to pump... 135 311 1.4+ 05+ Flow from expansion 
: joints much reduced 
by silting. Damp areas 
on concrete some- 
what increased 


AQUEDUCT. 


mins The average pressure acting on the arch 
may therefore be considered to be approximately 
4% lower than those shown by the gage while 
the pump was in operation All observations 
and water measurements were made while the 
pump was in operation. The pump was an elec- 
trically operated turbine pump, which lowered 
the sump sufficiently to require to be shut down 
about 20 mins. in each two hours. The flow and 
pressure from the pump were constant while in 
operation, causing no hammer The combined 
hydrostatic and friction head at the pump was 








ee 


712 


ENGINEERING NEWS. 





Vol. 66. No. 24. 


ee 


370 ft. The difference in pressure at the pump 
and at the test section was due to escape of 


water from the test section into seams and past 


the cut-offs, which allowed considerable leakage 
into the adj ng arch after the pressure at the 





test section reached 100 Ibs. 

GENERAL CONCLUSIONS.—It may be safely 
oncluded from the above that with reasonable 
are in mixing and placing of concrete, and with 
sufficient excess cement (see Table I), a concrete 
an be had which will be practically watertight 
against hydrostatic heads of several hundred feet. 
In case of tunnel lining proper, care in placing, 
f course, includes care in arrangement of col- 
lecting pans and weepers to carry leaking ground- 
water through the concrete and forms without 
damage to the body or finish of the concrete. 
Where small leaks may have been overlooked or 

collecting pan fail to work, causing some slight 
seepage through the concrete, it would appear 
from the foregoing that even though the area of 
lining affected be considerable, the actual amount 
of water passing through would be small, and 
that such spots of seepage will grow less by 
silting up 

The leakage through cross-expansion joints will 
no doubt be stopped by grouting through arch 
pipes, Which include three grout pipes at each ex- 
pansion joint, as shown on Fig. 2. Any slight 
eakage from the expansion joints after grouting 
will probably be stopped later by silting. During 
the above test, with an increase in pressure from 
10S lbs. to 135 Ibs., in eight days, the leakage 
through five expansion joints decreased from 7 


to 1.4 gal. per.min. This same silting process 
has been frequently noticed in the material de- 
rease of flow from a number of grout pipes. 


Concrete Materials and Proportions. 


The erage of the reports of tests for strength 
ind set of the, giant Portland cement follows: 





Neat 
Time of Set Tensile cement 
. Strength briquettes 
Initial Final. 7 days 28 days. 
Average... 5 hrs. 71% hrs 640 lbs. 710 lbs. 
Maximum. 5% hrs. hrs. 709 Ibs 787 lbs. 
Minimum i*; hrs » hrs 555 Ibs. 624 lbs 





The large aggregate was crushed Bonticou grit, 
t metamorphosed gravel, containing 489 voids. 
It was a well-graded aggregate of sizes up to 154 
ins., from which all fines, including %-in., had 
been screened, excepting about 5% of the volume 
of the aggregate. The sand was a very clean, 
rather fine, bank sand. It was mixed with Bon- 
ticou grit screenings in proportions of 2 parts of 
and to 1 part of screenings, proper allowance 





ig made for the fines in the large aggregate. 
This gave a well-graded sand, containing 38% 
voids. The mechanical analysis curve is between 
the fine and medium sand curves of Taylor and 
Thompson. 

The measurement of all materials was care- 
fully inspected. Adjustable gaging irons were 
furnished by the contractor in the sand and stone 
hoppers, these being adjusted by the inspector 
according to results of screen analyses frequently 
made at the hoppers. Water was measured ina 
calibrated tank. 

The mixer was an electrically operated 40-cu.-ft. 
mixer, making 16 turns a minute Each batch 
was given 10 to 15 turns. 

Hauling from the foot of the shaft to the forms 
was in three-car trains by electric motors. The 
concrete was dumped at the forms in less than 
a half hour after mixing. 

Wet concrete was used over the entire arch to 
a depth of 10 ins. in the key, above which drier 
concrete was packed up to the rock roof. Before 
placing sidewall or arch concrete, the old work 
was covered with 2 or 8-ins. of wet 2:1 mortar, 
which insured watertight joints between invert, 
sidewall and arch. 

The excavation of the Wallkill Pressure Tunnel 
was described in Engineering News, Oct. 20, 1910, 
p. 4065 

The Catskill Aqueduct is being built by the 
Board of Water Supply, City of New York. Mr. 
J. Waldo Smith is Chief Engineer for the Board 
The construction of the Wallkill Pressure Tun 
nel is being executed by the Degnon Contracting 
Co., of 60 Wall St., New York City. 





Constructing a Deep Sewer of Brick and of 
Concrete-Lined Cast-Iron for the London 
County Council, England.* 


By R. M. GLOYNE,;{ M. Inst. C. E. 

This sewer forms part of the great scheme for 
increasing the drainage facilities of London, 
which is being carried out by the London County 
Council, on the advice, and under the direction, 
of the Chief Engineer, Maurice Fitzmaurice, M 
Inst. C. E 

It passes through the boroughs of Battersea, 
Wandsworth, Lambeth, Camberwell, and Deptford, 
under Deptford Creek to the Deptford pumping- 
station, where the sewage will be pumped into 
the low-level outfall sewers which convey sewage 
to the Crcssness Outfall Station 

The sewer now being constructed is, including 
connecting sewers, about eight miles in length, 
varies in diameter from 6 ft. to 8 ft., and is built, 
partly in brickwork, and partly in cast-iron rings, 
lined with blue bricks and concrete, practically 
the whole length being tunneled at depths from 
the surface to invert level varying from about 
22 to about 70 ft. The gradients of the main 
sewer are 1 in 1,851 and 1 in 2,640 

Brick Section. 

The brickwork portion, about 15,950 ft. in 
length, consists of two rings of wire-cut rough 
red bricks, and one ring of pressed bricks, the 
lower half of the inner ring being of pressed 
blue, and the upper half of pressed red bricks 

This work was tunneled through the London 
clay, from shafts sunk at intervals by the usual 
method of short headings in advance of the 
length, afterwards enlarged to the proper diam- 
eter. 

The working shafts on the brickwork portion 
of the main sewer were excavated and timbered 
in the usual manner, and were later on con 
verted into permanent manholes or. side en- 
trances 

The timbering of the lengths, which measured 
7% ft., consisted of 7-in. diameter larch bars, and 
1%-in. poling boads, with the necessary sills, 
props, ete. All bars were removed, and the space 
between the back of the outside ring of the sewer 
and the poling boards, where these were left in, 
or the clay, where the boards were removed, 
was packed solid with brickwork in cement. 

The rate of progress on the brickwork sewer 
was excellent, one length per day per face, or 90 
ft. per week at each pit being regularly built 
week after week. 

Cast-Iron Section and Use of Shield. 

The ironwork portion of th 
200 ft. long, consists of cast-iron rings %-in. 
thick, lined with fine concrete, the invert and up 
to springing being of pressed blue bricks; each 
ring is made up of six segments and a Key piece 
with internal flanges 6 ins. deep by 1% ins. thick, 
and “%-in. stiffeners, and measures 21 ins. in 
length. The rings vary in external diameter from 
9 ft. 4 ins. to 9 ft. 10 ins., and form a completed 
sewer when lined of 7 ft. 6 ins. and 8 ft. diam- 
eter, respectively. The greater part of this length 
is constructed with the help of shields, through 
water-bearing gravel and sand, and under com- 
pressed air. The working shafts on the tronwork 
portion are of cast-iron cylinders, 20 ft. and 16 ft. 
11 ins. in external diameter, made up of rings 
{ ft. in depth, each ring consisting of twelve 
segments. The bottom ring of all was furnished 
with a cutting edge, and the method of sinking 
was to erect the cutting edge ring, after exca- 
vating for a few feet from ground level, and 
then by continually excavating from inside the 
shaft and adding fresh rings to sink the shaft 
to water level. On getting down to water level 
an air-tight iron floor was fixed in the shaft with 
an air lock, and further excavation proceeded 
with under compressed air. The necessary air 
compressing plant is installed at three of the 
working shafts 

The shiclds were constructed by Markham & 
Co., of Chesterfield, and are 1 in. larger in diam- 
eter than the outside diameter of the cast-iron 
rings They are pushed forward by hydraulic 
pressure acting on any, or all, of the eight rams, 
7 ins. in diameter, with which each is fitted. By 
this individual control of each ram, corrections 
ean be made, if necessary, in either line or level, 


e sewer, about 26,- 








*A slight condensation of a paper read before 
the Institution of Municipal and County Engi- 
neers, at the Metropolitan District Meeting, held 
at Battersea (London), Oct. 21, 1911. The original 
title of the paper was: “Notes on the Construc- 
tion of the New Main Low Level Sewer for the 
South Side of London, from Battersea to Dept- 
ford.” 

+District Engineer, London County Council, 
London, England 


and the shield driven accurately round curve 

The pressure is obtained by taking water fro: 
the ordinary water mains in the streets and lead 
ing it to a Hayward-Tyler air-driven hydrauli: 
pumps mounted on a tank on wheels, which is 
drawn ahead by the shield as it advances. The 
air cylinder of this pump is double-acting and 7 
ins. in diameter, the ends of the 1-In. piston rod 
forming the plungers for the hydraulic fore: 
pumps. The air is admitted to the air cylinde: 
at about 60 Ibs. per sq. in., the hydraulic pressur: 
being transmitted from the force pump to the 
shield rams at about 2,940 lbs. per sq. in. When 
all the rams are working the pressure exerted 
is over 400 tons [of 2,240 lbs,]. 

The method of working in the water-bearing 
éand and ballast is as follows: The face of the 
tunnel is well covered with pug, close boarded 
and strutted, to prevent falls of the soll, and, as 
far as possible, the escape of the compressed air: 
and portion of the ballast and sand opposite and 
all round the cutting edge of the shield is taken 
out in pockets to a depth of some 24 ins. and 
extending to about 3 ins. outside the circumfer- 
ence of the cutting edge of the shield, the pockets 
being filled in with clay, well rammed in, so that 
the cutting edge, when the shield is driven for 
ward, penetrates the clay, a “blanket” of which is 
left over the shield as the latter moves forward, 
thus preventing, to a great extent, any escape of 
air at the tail of the shield. 

The hydraulic rams which actuate the shield 
bear against wood packing placed between them 
and the last cast-iron ring erected, and push th 
shield forward into the face sufficiently far to 
enable one ring to be put in under cover of the 
shield. Before this ring is put in, however, the 
previously erected one is “grouted up,” the an- 
nular space between the outside of the iron and 
the ground surrounding it being filled with liquid 
lime grout forced in, under a pressure of about 60 
Ibs. per sq. in., through the holes left in the cast 
iron ring segments for that purpose. For grout 
ing, each ring requires about 2% bags of lime 
The hydraulic rams are then drawn into their 
evlinders and the next ring erected. This being 
done, the face of the tunnel is once more attacked, 
the horizontal face boards being taken down two 
at a time, and, on the ground being excavated, put 
into their fresh position 21lins, further ahead, and 
temporarily strutted from the shield until such 
time as’ the whole of the face is advanced, when 
“soldiers” are erected, bearing against all the face 
boards, and strutted back to a completed tunnel 
ring, the temporary struts being then knocked 
out and the shield pushed forward once more over 
the timber face. 

Up to the present time the air pressure required 
has not been more than from 5 to 6 Ibs., but whils 
passing under Deptford Creek, which is subject 
to the influence of the tide, a considerably greater 
pressure will no doubt be required. At high water 
there will be a difference between the water level 
in the Creek and the invert of the sewer of 
about 30% ft. 

The progress in this part of the work is also 
excellent, an average of from six to seven rings 
being erected in 24 hours at each face. To ensure 
water tightness the flanges of all segments are 
machined except for a space 1 in. in depth on the 
inside where the iron is %-in. less in thickness 
than the flange. When two segments are bolted 
together there is therefore a space 1 in. deep by 
%-in. wide, forming a groove which is calked 
with lead wire and with iron filings and sal am- 
moniac, the latter making an efficient rust joint. 
The bolt holes are made watertight by yarn grum- 
mets well soaked in red lead, which are squeezed 
into them under the iron washers placed on the 
bolts at each end, while the grout holes, besides 
being sealed by the grout, are furnished with 
yarn grummets and screw plugs. 

The whole of the plant at these shafts is worked 
electrically, the materials being handled on the 
surface and lowered down the pits by 38-ton elec- 
tric locomotive cranes, and hauled along the tun- 
nels by an 8-HP. electric lomomotive. 

The tunnels are lighted by electric light, and 
telephonic communication is available between 
the men working in the compressed air and those 
at the shafts outside the air-lock. 

Large cast-iron penstocks and timber dams are 
provided at all the main connections so that the 
flow of sewage can be controlled in either the ex- 
isting or new sewers. 

Work was commenced in January, 1910, the 
time limit being three years. 

The Author, as District Engineer, is 1n charge of 
the work, under the direction of the Chief En- 
gineer, and Mr. J. P. Harris is the Resident En 
gineer. 
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Irrigation engineers will fol- 
The low with interest the article 
Dredge for the by Mr. F. C. Finkle (pub- 
Imperial lished elsewhere in this is- 
Valley Canal. sue), describing the dredge 
built to remove silt from the 
Imperial Valley canal. The disposal of the silt 
rought down by sediment-carrying streams is 
ne of the most difficult problems which the 
rrigation engineer has to face. Those of our 
eaders who have followed the situation on the 
Imperial Valley are aware that the difficulties 
vith silt on the one hand, and erosion on the 
ther, have taxed the best efforts of the irriga- 
ion engineers. 
How dangerous was the situation of the Im- 
erial Valley farmers may be judged from Mr. 
Finkle’s statement that had the silt in the canal 
ot been removed by the dredge, it would have 
been impossible for the canal to have carried 
sufficient water down to the Imperial Valley 
farms to have saved the crops of last season. 
“he successful completion and operation of the 
lredge, therefore, saved crops valued at several 
million dollars and also avoided a general de- 


truction of property values throughout the Im- 
perial Valley. 

While there are few irrigation districts where 
silt deposits are as troublesome as in the Colo- 
rado deita, there are doubtless many other places 
where hydraulic dredging in irrigation canals 

in profitably be adopted. 

ae = 
The _ recent discussion in 


Against 
Government 
Bureau 
Competition 
With Mining 
Engineers. 


these columns concerning the 
offer of a Government Bureau 
of Engineering to do free en- 
gineering work, makes of 
special interest the action re- 


cently taken by members of the mining engi 
neering profession. 
The Council of the Mining and Metallurgical 


Society of America at its meeting on November 
had before it a draft of a proposed bill to 
establish a Bureau of Mines in the Department 
f£ the Interior. While this Bureau is already in 


Operation, it is desired to have a law enacted by 


07 
ae | 


which the Bureau may be placed upon a per- 
manent basis. The proposed bill has already 
been discussed by the Philadelphia, New York 
and San Francisco Sections of the Society. At 


the Council meeting on Nov. 27 a draft was 
adopted in which the following principles wer 
incorporated: (a) That government encroachment 
upon private enterprises should be prevented by 
the organic law. (b) That the engagement in 
private work by employees of the Bureau of 


Mines should be prohibited by the law. 





The draft of the bill presented by the Council 
contains the following in section 4 

Nothing in this act shall be construed as grant 
ing to the Bureau of Mines any right or autho 
ity to undertake any investigation in behalf ot 
any individual person, partnership, corporation, 
or association, except for the help and safety of 
persons employed in the mining, quarrying and 
metallurgical industries 

Section 5. No person regularly employed by the 
Bureau of Mines shall be permitted to undertake 


special engagements or accept employment for 
compensation from any person, association of per- 


sons, or corporation, nor shall the Bureau of 
Mines detail any such regular employes to per 
form such service, except as above stated 

A provision is added to the effect that a per- 
son employed solely in a consulting capacity by 
the Bureau shal] not be included in the above 
prohibition. 

It should be understood that these restrictions 
in the law were not made by way of criticism 
upon the present or past conduct of the Bureau 
of Mines. It was simply recognized that there 


were possibilities of 


such a Bureau undertaking 

work which would compete unfairly with the 

work of consulting mining engineers, and it was 

deemed proper to embody in the law the above 

restriction. 
” 

The breakage last month ot 

The the conduit supplying the 

Flood in the city of Seattle, Wash., with 

Cedar River, Water was a disaster ot 

Washington. greater potential danger than 

any that has taken place to 

any large city’s water-supply since the flood 
which wrecked Kansas City’s water-supply sys 
tem in 1903. Seattle was fortunate in having 

reasonable amount of water in storage, sufficient 

to last the city for nearly a week This gave 


sufficient time for the engineers by working night 
and day broken c the 


to restore the ynduit before 


reservoirs were emptied. Emergency pumping 
plants were also brought into action and ma- 
terially supplemented the supply in the reser- 
voirs. It is noteworthy that the conduit sup- 


plying Seattle is to be so altered that it will no- 
where the Cedar Riv 
will therefore be free from damage of 
by such a flood as that just recorded. 
The phenomenal rate of discharge attained by 
the Cedar River in the November flood is worth 
attention. the article 
in this Holmes Moore, 
a maximum 
square 


cross by a bridge and 


breakage 


er 


As stated in else 
by Mr. 
of 120 
drainage 
the point 


special 
where Geo. 


t 


issue 
rate 
of 
above 


cu. f per second per 


the 


hay 


mile 
watershed 


area reached, 


of 


was 


measurement 





ing an area of 79 square miles. This phenome- 
nal run-off was the result of a heavy rainfall 
combined with the melting of a heavy fall of 
light snow by a warm Chinook wind 
° 
The perfect bituminous 
The Defects of macadam road to resist 
Bituminous Mac- automobile wear, is very 
adam Roads for far from. perfect for the 
“a needs of horse traction, as it 
Horse Traction. : ; 7 
is too slippery to give the 
horse a secure foothold, particularly in wet or 
freezing weather. Mr. C. Gordon Reel, Assoc. M 
Am. Soc. C. E., State Superintendent of High 
ways of New York, is quoted as follows 
Complaints come into our office daily about 
roads built for farmers’ use, which are so slippery 
that the people have to either drive thro } 
the fields or scramble along the shoulders of Lé 
roads the best way they can, and strange as it 
may seem, a much cheaper kind of road would 
have been entirely satisfactory and serviceable 
The task of satisfying everybody is one at 
which not even a road engineer can succeed 
Where a road is chiefly used by horse-drawn 
vehicles, however, and motor traffic is small, it 
would seem wise to postpone the use of bit 
minous macadam until the motor traflic causes 


wear enough to compel a change 





The Outlook in the Coal Mining Industr 


y- 














lt is a truism to say that all indust il oper- 
ations are to-day dependent on coal. Cut off the 
supply of coal to a city or a state and within a 
few days factories begin shut down, powe 
plants have to stop, electric lights are it off 
ind street cars cease running I the famine 
continues, the regular railway ery must 
stop, business of all sorts is totally paraly l 
households suffer from cold and mm hung s 
well, for the food supply of every great cit 
dependent on the constant daily influx by rail 

At the recent meeting of the American M 1g 
Congress, Mr. D. W. Kuhn made the prediction 
that unless combinations are effected among 
Soft coal mine operators enabling them to elimi 
nate he present severe npetition and advan 
the price of coa next spring will see a forced 
eduction in coal miners’ wages and a ynsequen 
iniversal coa miners’ strike Which wil ng 
about the greatest paralysis of industry ever 
known in this country 

We print some extracts from Mr Kuhn's 
paper elsewhere in this issue so that our r lers 
nay juc for themselves how nuch weigh 
should be given to his plea for « 1 it 
the coal mining industry and to hi 
in impending coal strike. 

We sincerely hope that the danger of a gen 
eral strike among coal miners is much ss seri 
ous than Mr. Kuhn intimates. That there 
general dissatisfaction in the coal mining indu 
try, however, and that the smaller operators, at 
least in the coal fields of the Central West, ha 
een working on extremely W nargin i 
matter which is generally Known 

In the East, also, next spring mes the ¢ 
piration of the agreement between the anthracit 
yperators and the miners Each side is “sparring 
for position’ preparatory to the making of a 
new agreement, and there is at least the possi 
bility that instead of peaceful renewal of the 
igreement, a dead-lock and long warfare may 
result, such as caused such a great amount o 
oss and suffering nine years ago 

With such possibilities impending, every pt 
dent user of coal will see to it that his stock o 
coal on hand is kept up to the limit of capac 
during the next few months, and in not a few 
cases emergency supplies will doubtless be placed 
in stock as an insurance against possible famine 

It must be recognized, however, that in the 
case of soft coal especially, only a small per 
centage of the annual output can _ possibly e 
stored. Most large consumers of coal have to 
ive from hand to mouth Interruption of coa 
sutput and shipments for even a few days is 
ound to put many consumers of coal in serious 
straits. A general coal strike, therefore, threat- 
ens public welfare to a greater extent probably 
than a strike in any her industry If there 
is danger of such a disastrous event, a ssible 
means ought to be taken to avert i 
Mr. Kuhn's recipe for averting a strike Ss 
lows He would have all the mine operators 
na given coal field combine vowedly to lin 
the present competition with « h her 1d 
raise the price of coal With this done, the 
duction in miners’ wages would no lot r 
necessary, and any just concessions which the 
miners might demand could granted 
Against such mbinations to restrict compe 
tition stands the Sherman law with its penaltie 
if fine and imprisonment and its standing offer 
ff three-fold damages to any person who can 
prove that he has suffered loss thro yper 
ition of any combination in restraint of trade 

Mr. Kuhn thinks, therefore, that the Sher ! 
aw ought to be so amended as to permit 
particular nbination He is no Lior n tha 
elief A ve! large numbe1 eople want 
have the Sherman law so amended that it wi 
not apply » their particular form of combina 
tion Their desire is natural enough: but in 
this case it is very far cry from desire 
gratification 

In the present state pu pinion an 
the pres¢ well-known temper f Congress 
and of the President, there is about as much 
chance of the Sherman law being amended this 
winter to be more gentle toward combinations 








' ther s f i distinguished W stres 
iInancier eing elected President { the Unit 

States If Congress does anything at a to the 
Sherman law it wil! probably add t it some 


ong and sharp teeth. 
Nor is this attitude of the public quite so un 


easonable as Mr. Kuhn and other business men 


Who are “up against it” may think Suppose 
that a the soft coa yperators n a distriet do 
mibine and raise the sé ng price of coal It 
h would only raise the price enough to cover 


Ne Cost Of falr wages to miners, provision for 


npensation to those suffering trom mine ac 


dents and such apparatus and equipment is 
het permit the mine to be operated with due 
regard to safety and to economical mining, st 


uring as nearly as possible the entire contents 
! the vein—if they would do only so much there 
might be no serious fault found But what body 
£ men—be it labor union or a combination otf 
apital—ean be given a clear monopoly of pro 
duction in a given field with assurance that they 
Will not use their power to take a little—or a 
good deal—more than their tair share of profit 


And what is there anyway except competition to 
determine what their fair share is? 

So far as combination to secure economies by 
irge scale production are concerned, the recent 
court decisions on the Sherman law do not in- 


dicate that such combinations are prohibited by 


t If, therefore, Mr. Kuhn's recipe is really as 
good as he claims, there is nothing to hinder 
half-dozen or dozen of the bes yal operators 
n t district forming t combination—not an 
igreement to fix prices, but an actual consolida 
If such a concern does not water its stock 
does not take advantage of its size and strength 
to compete unfairly with other mine operators 
ind seeks profits y introducing the bes 


methods of mine management and operation 





with reduction in the cost of selling and trans 
portation—if such methods were pursued, it does 
not seem at all likely that such a consolidation 
vould be held to be restraining trade under the 
Sherman iW 

As far as the maller vovorne nines at 
concerned their inclusion in any such combination 
would weaken rather than strengthen it. It is 
wetter to leave them alone to survive or not as 
they can Ir potential competition is a safe 
guard to the public against the charge of exces 

ve prices by the combination nd usually the 
prices at which they can barely sut e should 
2 enough to yield fair profits te ti mining com 
pany arge enough (but not too large) = for 
economical administration 

It is entirely true, as Mr. Kuhn emphatica 
declares, that coal will be wastefully mined si 
long as mine operators are working their mines 
it less than a living profit. Stress of competi 
tion does tend to make the mine operator ski 


ff the cream and leave the rest in order to ke: 





om bankruptcy Small operators cannot com 
mand the capital or the skill to provide for tl 
listant future put there is no chan ot di 
ing th small operator 1 ) n cCoa nining 
uusiness, and it would loubtfu mall po 

» do so 

Wha should be done S ‘ ( hype \ Stat 
egislation, economical itilization of the i 
The state nsper n cure the s t 
operatives--to conserve h ir ite ight alse 
to see that as much as possible f the entire 
coal in the seam is saved A law to compe 

ch economical use of coal seams would of 
self restrict the entry of inexperienced and 
equipped concerns in the coal mining business 
ind ought therefore to be favored by all coa 
yperators who desire 1 see the ndustry placed 
n basis 
tion means, of Course, not the mere 

a minera r other gifts of nature for 
uture generations Our present industries 

iire in enormous consumption rt con ina 
netals What conservation requires is that 
vaste shall be stopped at every point so tha 
ir inroad pon the mited stores iilable fo 
he ace may be as small as possible It is we 
<nown that the waste common in ft coa 
nining has Pe? in the past little short 

minal 
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LETTERS TO THE EDITOR. 


Sewer Outlets at Chicago, in Relation to the 
Possible Pollution of Lake Michigan. 








s li ir editorial on the ‘Approaching 
Legal and Physical Limits to Sewage Disposal by 
Dilution at Chicaro b61, Nov. 30, 1911) you 
refer to the 15% sewer outlets in Chicago, and 


mes of storm all may discharge 








igan The situation is this No 
a enters Lake Michigan or can 
in t time of storm, directly. The 
sewers discharging nto the Chicago River might 
ndirectly discharge into Lake Michigan by re 
Versing the flow of the main river. This is a pos 
sibil b ip bability s it would take a 
in-off of 44 ft. per sec. per sq ve 
ireu vo Su sq n order to exceed the prese 
pike he S t I ch. This is ven ur 
In e Calume t ill the sewers enter the 
Calumet Rivei na t present whenevel the 
river discharges the sewage and sludge are 
swept into the lake Since the tlhood tlow of the 
Calumet is so greatly in excess of the capacity 
tf the ¢ lumet Say cana inder construction, Wwe 
lave urged the construction of intercepting sew 


ers to keep all the dry weather tlhow, and a larg: 


portion of the storm thow out of the river 





As regards he necessity for the filtration vo! 
he entire Wwater-supply of Chicago, | would point 
ult that the present typhoid death rate varies 
om Ll to 14 per 100,000 This is fairly low 
ompared with many of the lake cities, although 
high longside | London, Personally | 
believe that t will me wit rising 
nit st 1 { to insure a water al 
Wuys cle nd p y tu have a supply above 
til Susp lo bacterial poliutllon The situa 
ol equires horvugh study nd far more de 

l bsery Vale than have be 
ate e te 
Lungdon IL’ St 

Assistant bey nee Phe Sanitary District ol 
Chicago 

Americal Trust Building, Chicago, Ill, Dee 


2, 1911 


The Popular Idea of Engineering: The Eye-Bar 
Chain Suspension Bridge. 


s rt py. nods 


News 
5 ¢ i suct tabl 
a I tw t 1 ead 
I N | ‘ 1 i 
\ CG i) he ) 
é I J 
‘ is 
\ pv 
ions. 
\ ~ \ ft ws 
tr 
\ | ~ i 
topped 
i 
‘I 
| il 1 
| Do ivi e! 
. ey that 
1 I fe ‘ re 
eng ‘ 
’ nee nd 
’ \I ndenit l 
t ‘ 
t e the 
he 
i tt tirst 
é vw d know the 


heapest way to work steel is in trusses; 
o that is compression, and the most expen 
ll is in thexure 
kh. T. Bagley, 
219 S Von St., Owensboro, Ky. De t, 191 
Sickie 


More Concerning Federal Supervision of Dan 
Construction. 


Sir: In our issue of Nov. 9, 1911, Mr. S. 1 
Newton, A\ssoe. M. Am. Soc. C. E., while adn 


til 


x the probable authority of the United State 
over the construction and operation of dams o1 
the headwaters of navigable streams, does no 

ipprove of stretching Paragraph 3 of Section 
of Article 1 of the Federal Constitution beyon 
What he considers the elastic limit by ator 
liberal interpretation of that clause of the Con 
stitution, 

The “Fathers wrote a Constitution which 
t model for democracies, but which was never 


theless framed to meet political and economis 


onditions which they knew They could m 
possibly ive foreseen the complex conditions ¢ 
tu-day Fortunately, however, they inserted the 


nterstate commerce clause, and its broad and 
liberal interpretation has provided a safety-valv: 
to prevent the “blowing up” of our Ship of State 
While the “purposely cumbersome amendment 
inachinery is being set in motion to relieve the 
pressure, 
Constitutions, like theologies, morals, ethics 
languages, and other man-made institutions, can 
not escape th action of the laws of evolution 
nd if they are to survive as living forces, thei: 
elastic limits must equal infinity. 
The writer's suggestion that the United States 
mtrel dams upon the headwaters of navigabl: 
streams was inteaded, of course, to apply only 
ty streams lying wholly within the boundaries of 
he United States, Alaska, and our insular pos 
sessions Control of dams on international 
streams is a matter for international agreement 
It was the late A. M. Wellington, M. Am. So<¢ 
«“. E., the writer believes, who said: “An engi 
neer is one who can do well with one dollar, that 
which any bungler can do with two afte! t 
fashion If the word well be omitted, the re- 
sed detinition will describe the attitude of some 
promoters toward the engineer and toward the 
uiblic safety with the result that the engineet 





vine s suffers in the loss of professional 
eput t ind the public in the loss of life and 
ropertys This is especially true of the desig: 
d construction of large dams. 
\t present, there ppears to be no efficie 
supervision or control of power dams being built 
bon ? y Streams in the United States, except 
s my navigable streams, now in operation o1 
built riche ‘ ! sional autho W hic 
. th t t n ision that the istru 
‘ > ! } ] the sup Visio 
1 ' ers 
\ t het i ‘ke Congressional sanction 


rs ot navigable streams 


I thu t the motect the interestS of navi 
tier ch Congress is clear] the constitu 
tl powe to do nd, incidentally, protect the 
s l property o ose living in the valle 


Db. M. Andrews 
M. Am. Soc. ¢. 


The Need of Judicial Fairness in Engineering 
Investigations. 





Sin \ Wave of reform has recently beer 
weepit over th nt Reforms are signs 
ress and e, therefore lexvitimate It is 
inpleasant result ming trom a grasping 
thie ) of eforms and missing the sub 

e th iould call for condemnation The 





of reform referred to has not spared the 


in of the engineer It has reached his field 
tate it stigations of public works 
As ne wt hus been closely associated as a 
presentative of the unpopular side in one of 
ese 1 investigations engineered in behalt 
civic righteousness, the extent to which an 
onest and sineere engineer can be misrepre 


strongly brought home to 


The investigation to which I refer took place 
me of the thriving cities of the Middle West 
\fter proceeding through many city department 
tinally reached the engineering department 
fhe progress of this investigation was watched 
closely by the public through the medium 


in obliging press and it was necessary that 


the press should have something to print as 


yell as that there be in the meantime some capi 
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e > ¥ e ov y . 2.6 slice only about eo tt thick beto ‘ a 
eae ae of reputation for the moving A Simple Method of Deriving the Formula for saci Ae dame tee nana ae see ae 
jirits of the Investigation 2 a - co ! I its ‘ ; 
The investigation finally reached the work otf Mallet Locomotive Coupling Pins. point of greatest stress is made one-sixth o 
certain contractor and engineer whom I have Sir: Referring to Mr. Weaver's letter in Eng distance between center of buttresses, the dia 
id the honor to serve. This man’sability asan News Sept. 28, p. 375, the writer would say, that body would have strength enough actin: 
; . ee ‘ ) esses ( ransmit t 
ngineer needs no defence. Evidence of his if mechanical engineers and locomotive design beam between th buttresses to. trar n t 
; } P - rreates o he ate essul oO the rut 
nius in one particular line of work can be ers would use the chord of half the angle and vreatest part f the water pressure t ; a 
> ¢ sses sho ‘ ere be rele cy oO Stlide , 
sund from the Rocky Mountains to the Atlan- right-angle triangles instead of full chords and tresses, should ther } tenden t a n 
ic Ocean Now like most engineers who did the foundation 
t I Ss rie toe ‘ ‘ 0 
ork for the state, he desired to make money ) ) 2 ) With the water standing 42 ft. above t ‘ 
m > es ing Watel ressure per unnit 
Yet as an engineer who respected his profession, wake adil _— ~~ - - tom, the resultir vat p i - : 
» 55,125 Ibs 7) spacing of but 
t might be said that he worked almost as much " BR ft. will be 55,12 It the pact : 
. ~ PA = D oT D "3 tresses is 40 ft. ¢. to (see sketch), each but 
or the love of the work as for any other one ews ‘ ‘ 
= . oa arm tress will have to stand a shear of 40 5.125 
thing. His company through long years of hard “ eee ee . v6 -— owas ' . “ 
} } - ; A SS 2,205,000 Ibs. at elevation 42, which coincides with 
nd successful work had won an enviable posi- N' Fs oe -_ ; a — eT ae be 
tion in its particular field and, therefore, during \ the top of the ro k. If the thickness of the but 
the entire ordeal of the investigation the con- @ tress is made 7 ft ind the length in an up ane 
= do s . irectior S i tion 12 
ietor’s main efforts were in the direction of de ae lown stream di tion 20 ft, at elevation 42, 
. ‘ Pee & © 2 205.000 
fending the reputation of his company from any lJ i) \ 2,200, an 
raulse representation 5 \ the shearing stress will be 15,700 lbs 
tals s ‘ : < 7 20 
During this investigation the contractor and : 
engineer had the writer as his representative ac- Q per sq. ft Should this be considered somewna 
y stee . re 1 to : yu but must 
compuny the engineers who represented the state ae high, steel can be put in to help out, but it n 
oo . > ¢ his is the ixhest lue the 
ind it became clear to the writer that these . he remembered that this is t mMehest value th 
2 ‘ , ‘ she SS @¢:; ossibly react ne th thi 
state servants were not well equipped either in Diagram for Derivation of Coupling-Pin Formula by hear stres = DP ; e ich and ts 
training or by the experience that would fit Mr. Arkin’s Method. rome pide A onhatayniawraendlyiarttecsieitd nec toanie 
them for this particular investigation. In one Phe addition = ae buttre sses gr tly increase 
; the 1c . it if the dam, thereby ierea 
particular instance, the desire to make a repu- other triangles. their calculations would be much he ees a » ¢ t m here incre 
tution at the expense of the true scientific spirit simplified. ing the stability to overturnit some of tn 


evident in 
however, 
public 


wis one of the 


Was not the 


chief investigators. 
climax. This 
When the state officers, in 


This, 
it the 


the role of 


came 
hearing 
both judge and jury, gave scant cour- 
tesy to whatever was favorable to the contractor 
Chas. 8. Duke. 
Wis., Nov. 27, 
—_—_— 


More Light on the Collision of the ‘“Olympic’”’ 
and the “‘Hawke.”’ 


editorial 


tS No. Park St., Madison, L911 


Sir: In you 


lision of the “Olympit 


discussion of the col 
and the “Hawke” (Eng 
News, Noy. 28, 1911) you quote a paper by Naval 
Constructor D. W. Taylor, U. S. N., on reactions 
ft vessels under way. 
urticle, 
nodels that 


The paper was, according 
experiments with 
were towed in pairs at definite fixed 
positions | had the privilege 
of reading Mr papel Jt is doubtless 
instructive, and if the 
had fully 
the navigators of the world it is not 
likely that the vould have 
med by the think it will 
that the 

repulsions 
might be 


to your tounded on 


relative have not 


Taylor's 
and 


interesting 


informa- 


tion it contained been disseminated 
tmonpy 
“Olympic 

“Hawke | 


most engineers, 


been ram 
occur to 
however, reactions—ap 
parent 


pairs ol 


attractions and between 


vessels under tow entirely dif 


ferent from those reactions between vessels un 
der way by their own motive power. 
The propellers of modern large vessel are 


constantly sending astern great quantities of 


water This water must come from forward of 
the propellers and the result is that the vessel 
is constantly progressing in a surface depres- 


sion which progresses with the vessel. Within 
this depression there is «a current setting toward 
the propellers The prow of another vessel 


pushed into this current must inevitably 


bottom of the 


receive 
in acceleration toward the 
sion That is the ywenernsl 


depres- 
condition; of course 
is complicated by the 


he movement ot the watet 


Wave at the prow und the water that tends to 
follow in the wake, et« 

Some years ago the writer had occasion to 
make several trips by river boat between VPort- 
land and Astoria, Oregon Part of the route lay 


through certain deep narrow sloughs connect 


ing at both ends with the Columbia Rive) The 
sloughs were about 150 ft. to 350 ft. wide, the 
boat say 200 ft. long | repeatedly observed the 


following action of the water surface gaged by 


logs or other objects at or near the 
about 100 ft. ahead of the 


water 


shore At 
au point 

boat the 
settlement 


bow of. the 
slowly to settle, 
until the point 

center of the 
from the 
amount to a 


began and this 
had 


boat or 


continued come 
three- 
when tie 


more. The 


about opposite the 
fourths her length 


would 


prow, 


depression foot o1 


water then began to rise and centinued to rise 
slowly until caught by the direct waves of the 
boat. 

The depression shown in «a narrow. slough 
would, of course, be greater, relatively, than 
would occur in open water, but after seeing 
what I have described, the aecident to the 


‘Olympic’ seems easy to explain. The 


Vicinity of a 


action of 
boat is inter 
esting to a landsman, and should be so to a sea- 


water in the moving 


faring man The depression may be observed 
whenever in still water a vessel under way 
passes near a pier or other tixed object. 

R. H. Britt 


tockland, Me., P. O. Box 55, Nov. 28, 1911 


Let A rigid wheel-base of front unit 
R rigid wheel-base of back unit. 
D space between the two wheel-bases 
k= center of curve to middle of A 
Kr center of curve to middle of B. 
aand b the distances from the coupling 


pin to the respective wheel-bases, 


8 - distance from the circumference to the 
coupling pin of the front unit. 

s' distances from the circumference to the 
coupling pin in the back unit 

R any radius 


{ B 
solve FEF; from R and 


> 9 


From R and -solve F 


Assume any 


i 


practical figure for a; then from 


Ki and a solve the hypotenuse R 


8 Finally, 
B 
from F and R solve for h 
Take a numerical example Let R = 1,000 ft 
{ 10 ft., B 14 ft. and a { ft.; then b 
3.247 ft. and 8 or & 028 ft. But if b should bse 
made 4 ft. or equal to «a then s' would be .036 ft 
and the difference, s s, would be .008 ft. for a 


radius of a 


100-ft. 


1.000-ft. or .O80-ft for a radius of 

Ss. Arkin 

Borough of the Bronx 
1911. 


@— 


Bureau, 
Oct {, 


Topographical 


New York City, 


Buttresses for Low Masonry Dams. 
Sir: Several of the 
have of late 


best 
had 
paper about the recent failures 
and especially 
faults and the 
future 
be applied to such cases as the 


engineers in the dam 


business say in 


something to 
your 
have place, 


remedy of the 


dam which 
about the 
prevention of such 
which could 
Austin dam has 
not been mentioned, and, as it is a comparatively 
method solid 
than 50 ft. high, and also easy of ap 
plicatvon, it should be taken into consideration, 
besides thods, whenever it is found 
necessary to strenethen an existing solid masonry 
dam. 

The Austin, Pa., dam slid 
others) and shoved a slice of 


taken 


fuilures in the One 


remedy 


cheap ot Strengthening masonry 


less 


dams 


other me 


(and so did many 


rock in front of it- 


self downstream. Judging from the pictures and 


| 
y 
5 


Buttressing Low Masonry Dams. 


drawings given in Engineering News, this 
could not be few feet thick, as 
the bottom of the dam was only a few feet below 
the top of the rock. 


added on the down stream side 30 or 40 ft. apart 


Slice 
of rock over a 


Suppose buttresses had been 


und these buttresses carried down 1 ft. or more, 
the water pressure would 


rock 10 ft 


had to move 
instead of ua 


now have 


i slice of thick or 


more, 


compression at the toe of the dam is 


to the 


transferred 
will be highly 
plane at 


buttresses and these com 


horizontal 
tions, thus limiting 


pressed in a deeper eleva 


this method of strengthening 
dams to structures 50 ft. and less in height But 
rccording to Mr 
News of 
dams that has failed most frequently in the past 


It is 


Wegmann'’s articles in Engi 


neering Nov. 16, it is just that size 


frue that on a pour foundation 


place, but 


the s« 





masonry dam has no 


some such cor 
Struction as the 
stituted If the 


question comes up how to strengthen it 


\Ambursen sub 


should be 
built, however, 


ty pe 


dam is and the 


before it 


f 


fails, a system of buttresses on the down strean 


like a 
solution fo 


face for reinforcing, retaining wall, is «ar 


economical dams 50 ft. in height 
or less 


Lars Yorg 1 
Nov. 23, 1911 


ensel 


Chronicle Building, San Francisco 


[ Buttresses Austin dam 


they could not have 


might have saved the 


from sliding, but 


prevente d 

water through the open strata be 
This es¢ 

have undermined the foundations and have 
unequal 


Ed] 


the es¢ ape ol 


neath the dam. ‘aping water would even 
tually 


caused settlement and breakage of the 


structure 


The Free Bridge Engineering Offer By the Office 
of Public Roads. 


Sir: After reading the various letters, pro and 
con, Which refer to your editorial of Nov. 16, on 
Bulletin No. 39%, of the Office of Vublie Roads 
I feel that you were quite justified in you 
stand The fact that the wording of this Bull 


tin was so framed as to compel a wrong inte 


pretation should not be laid to you nd in ! 
ise, 1 believe you have sounded a iseful w 
ing ugainst further Governmental geression or 
the rights of the engineer in private practice 
Very truly yours 
Fr. S. Tainter 
Hoboken, N. J., Dee. 8, 1911 
——__—_— 
Notes and Queries. 
R. J. Z., Spokane, Wash., writes 
Recently in Engineering News there has bee 


considerable lise) 
dams, giving thie 

Whut caused the 

and valuable and 
ested in hydraulic 
to hear about 
restions as t 
dams, by 
pressure 





ssion concerning 
general geolo 
failures, ete 
thing every 
-development 
but so far there 





This 
engineer inter 

ougnt to want 
has been few sug 

ding against the failure ot 

sliding on their base, because of water 
under the base of the dam Why 1 


sua 


idopt a drainage system to relieve the pressure 
of water underneath the dam 
It was announced, at the recent annual meet- 


ing of the American 
before 


Society of 


Mechanical En 


gineers paper of Dr. D. S. Ja 


which the 


cobus on “Tests of Large Boilers at Detroit’? w 


presented, that several changes had 
the tabulated data of 


results. This paper was ab 


! ' 
stracted in Engineering News, Des a nd h 
following changes are to be noted: Test No. 16 
per cent. ash in dry coal, from 9.68 to 9.30; Tests 


Nos. 2-4, efficiency, from 


14, per cent 


+-, per cent 


86.13 to 76.13: Test N 
rating, from 185.2 to 185.5; T 


combustible in ash. from 29.9 to 30.( 
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evista ein alata a 


The Uses ?of the Great Lakes.* 


*ARDNER 8S. WILLIAMS,+ M. Am. Soc. C. E 


rhe most ¢ monly thought of use to which 
the waters of the Great Lakes have thus far been 

put has } n in the transportation of freight. 

Since the days of the French voyageurs, the lakes 
nd thei: nr tir 


waters have formed a great 
hway f travel and commerce that early estab- 
i the lines of foreign conquest, and later of 





development. To aid commerce on the 
ikes more than $25,000,000 have been spent in 
leepening and improving channels in the Upper 
Lake and their connecting waters, not to men- 


on the expenditures for lighthouses, beacons and 


buoys, and the de epenin 


¢g of harbors 

While the purpose of these improvements has 
been to provide deeper channels for the passage 
vessels, the work has frequently proved an 
example of robbing Peter to pay Paul; for as 
sure as a channel has been deepened the flow 
through it has been increased, with the result 
at the waters above it have been lowered and 
requently dredging has been necessary to main- 
tain the former depths. The most.striking in- 
Stance of this is at the St. Mary's Falls Canal, 
where the improvements of the channels toward 
Lake Huron have so lowered the water at the 

ks that the possible draft of ships passing has 
lready been reduced between one and two feet, 
ind the end is not yet 


Probably the most important change on the 
lakes is that which has been produced on Lake 
Michigan as a result of the improvements in the 
Detroit and St. Clair Rivers and through Lake 
St. Clair, the effects of which have been variously 
ittributed to deficient precipitation, excessive 
evaporation, the cutting of forests and the Chi- 
Drainage Canal diversion. 


Until 1888 the channels connecting -the Great 
Lakes were in substantially a state of nature, 
except for the St. Clair Flats canal, opened in 
IS74, through the delta of the St. Clair River, and 
uncompleted Limekiln Channel near the mouth 
of the Detroit River, which was begun in 1876 and 
the first cut (300 ft. wide) opened through in 
I8SS, the channel being finally completed in 1891. 
Simultaneously with the opening of the Limekiln 
Channel in 1889 a fall was noticeable in the rela- 
tive elevation of Lakes Huron and Erie, and in 
the six years, 1890-1895, the mean elevations of 
the surfaces of these lakes were 0.58-ft. nearer 





ther than during the period 1860-89 inclusive, 
ind 0.27-ft. nearer than during any six-year per- 
iod in that time. 


From 1896 to 1906 the lakes remained in nearly 


the same relative position, but during the four 


years, 1907-10, they have approached each other 
0.22-ft. more. The average difference of elevation 
for the 21 years, 1890-1910 was 0.58-ft. less than 
for the 30 years, 1860-89, while for the months 
from April to October (inclusive) of 1911 they 
were 0.93-ft. nearer together than the average of 


the above 30-year period 


Since the water of Lakes Huron and Michigan 
flows through Lake Erie, any decrease of the for- 
mer by excessive evaporation, deficient rainfall or 
diversion should reduce the level of Lake Erie in 

similar amount to that by which the Michigan- 
Huron level is lowered, as over 95% of the water 
discharged from Lake Erie comes through the St. 
Clair River. The increase of fall in the surface 
of Michigan-Huron over that in Erie can be ac- 
ounted for only by changes in the outlet of the 
ormer and hence it appears that channel im- 
provements have lowered Lakes Michigan and 
Huron nearly 8 ins. since 1889 


ently a contention of the lake-carry- 
ng interests that any lowering of the lakes was 
1 serious detriment to navigation and hence pre- 
sumably to the general welfare. On this point, 


It was rec 


however, the evidence does not seem to be all one 
way, though if the contention be correct the navi- 
gation interests themselves are the greatest 


transgressors 
’ 


Considering the question first from the stand- 
point of navigation, an examination of the records 
of accidents on the waters connecting the Great 
Lakes for the period from 1904 to 1908 showed 
that 68 were attributed wholly or in part to the 
influence of the current. Any lowering of Lake 
Huron with reference to Lake Erie has the effect 
to decrease the slope of the connecting waters 
ind therefore to reduce the current and so con- 

to the safety of navigation. If Lake 
were drawn down to the same level as 
rie there would be no more current in the 






ract of a paper presented at the National 
ion Congress, in Chicago, Dec. 5-9. 
+Consulting Engineer, Ann Arbor, Mich. 


St. Clair and Detroit rivers than now exists 
through the Straits of Mackinaw, where part of 
the year the flow is from Huron to Michigan, and 
part from Michigan to Huron 


From the standpoint of Chicago, if Lake Michi- 
San were restored to its former elevation serious 
interference would result to the drainage and 
sewerage systems; lands now above water and 
at all times usable would be subject to submer- 
gence at intervals, and the safety of the works 
along the drainage canal might in places be ques- 
tioned On the other hand, a lowering of Lake 
Michigan would be met with rejoicing by every 
riparian owner along its borders. If its waters 
were lowered 4 ft. there would be made available 
a strip of land 100 ft. wide on the average around 
its entire circumference, and the value of the 
property so acquired would more than pay the 
cost of reproducing for navigation the depths of 
water now utilized. 

So accustomed have the navigation interests 
become to feel that the Great Lakes were estab- 
lished for their special benefit that the foregoing 
suggestion is likely to be branded as the rankest 
heresy, and it may be worth while to digress and 
consider the grounds upon which the “paramount 
right” of navigation rests. 

In prehistoric ages the only public use of wa- 
terways was for transportation. The water sup- 
ply and the sewage disposal of the barbaric com- 
munities were problems of litthke moment. But the 
right of a man to float’ his canoe upon the lakes 
and streams was early recognized. 

Congress by the Constitution was given author- 
ity to provide for the general welfare and under 
this clause has passed numerous laws confirming 
the rights of navigation; but with the modern 
centralization of population into great cities new 
problems have arisen, and while the railway and 
the highway have appeared as substitutes for the 
waterway, in many cases completely supplanting it 
and thus demolishing the very foundation of its 
paramount right, new but not less paramount 
uses for the waters of the Great Lakes have 
arisen. 

The cities along their borders, either directly or 
indirectly, are drawing from them the water 
needed for domestic and manufacturing purposes 
and while the amount so used, even in the ag- 
gregate, is relatively small and is mostly re- 
turned to the lakes again, the principle is estab- 
lished that this is and must continue to be the 
paramount use. 


A further use has been found by Chicago, in the 
dilution and removal of its sewage, which for 
many years polluted its own water supply until 
the death rate from water-borne diseases in this 
city was a disgrace to civilization. At last its 
citizens awoke and adopted what was then con- 
sidered and is still recognized to be the most 
feasible method of sewage disposal. At an ex- 
pense of more than $65,000,000 a great canal and 
waterway has been constructed along the line of 
the ancient outlet of Lake Michigan and since 
its opening hundreds of lives have annually been 
saved among the people of Chicago and their 
visitors. 

Time passed and the quantity of water origin- 
ally diverted became insufficient to properly per- 
form its function of safely removing the sewage 
of the rapidly-growing population of Chicago, and 
an attempt was made to utilize the further quan- 
tity needed. Then what happened? The Lake 
Carriers’ Association, which controls 90% of the 
shipping of the Great Lakes (of which 90% one 
company engaged solely in the transportation of 
iron ore controls 37%), prevailed upon the United 
States to refuse to Chicago permission to pro- 
tect the health of its 2,000,000 inhabitants, and 
an injunction was issued out of a U. S. court, re- 
straining the city from carrying out its plans, and 
the case is still unsettled. 

Here we have Lake Michigan, owned wholly by 
four states (Michigan, Wisconsin, Illinois and Ind- 
iana), through whose outlet the direction of the 
current can hardly be determined, and an attempt 
made to prohibit the citizens of those states from 
using the water for the highest use to which 
water can be put, to protect the health of man. 
Already, as is shown by careful and extended in- 
vestigation, the water flowing in the Drainage 
Canal is wofully insufficient to properly dispose 
of the sewage it carries, and the mixture is be- 
coming a nuisance to the communities throug 
which it flows. But the great shipping combina- 
tion at whose behest the waters of Lake Michigan 
have been already lowered a foot, says there must 
be no more diversion lest the lake be lowered an 
inch or two and the cargoes of ore be decreased. 

It is true that freight can be carried on the 


lakes for a much lower cost than on our railway 
but of what does the lake commerce consist? [) 
1910, of that passing the St. Mary’s Falis Cana 
34,000,000 tons was ore bound south, 9,000,000 tons 
was coal generally bound north, and 7,000,000 tons 
was miscellaneous products, including grain and 
flour, or less than one-third was material in which 
the ordinary citizen is directly interested. 

‘The Government has provided, without expens: 
to the carriers, their roadbed, switches and s’‘¢ 
nals and while, theoretically, these are open and 
free to all, practically none but the favored few 
can afford to avail themselves of them. At whut 
rate might we expect our railways to carry 
freight if they were relieved of all expense oat 
roadbed, Switches and signals. 

About $6,000,000 are estimated to be spent in 
improvements to navigation on the Great Lakes 
during the next two years. And for whose bene- 
fit? The only users of the lakes requiring deepe: 
channels are the ore-carrying vessels. The pack- 
age freighters and the passenger boats all require 
much less water than the present channels afford, 
but.every citizen of the United States helps pay 
the bills, while the citizens of the great state of 
Illinois are being deprived of the right to make 
the best possible use of a natural resource at their 
doors, and the neighboring states of Missouri 
Kentucky, Tennessee and Arkansas are incident- 
ally affected to their detriment. 

The use of the Great Lakes for the develop- 
ment of power to supply light, heat and energy to 
the communities along their shores, is an entirely 
legitimate use and one that as the supply of availl- 
able coal decreases, may in time become para- 
mount, at least over navigation. 

The possibility of economical power develop 
ment by the present known means from the wa- 
ters of the lakes, is confined to the St. Mary's 
River, where about 170,000 HP. (hydraulic) are 
available; the Niagara River, where about 7,009,- 
000 HP. exists, and the St. Lawrence River, where 
about 6,500,000 HP. can be utilized. To correlate 
this power to something more tangible than mere 
figures, it may be said that the combined power of 
the above three rivers, if delivered at the wheel 
shaft of turbine wheels would amount to one- 
fourth as much as could be obtained with the best 
engines from the coal ordinarily mined in the 
United States if it were all used for that purpose 

Here we have a vast natural resource, one of 
the most valuable that nature has given to man, 
being absolutely wasted. The power now de- 
veloped at Niagara, the “Soo” and on the St. Law- 
rence is only a drop in the bucket. “A mill can 
never grind with the water that has passed.” Con- 
gress should see to it that the laws governing 
the use of the waters of the Great Lakes are ad- 
justed to the requirements of the twentieth, 
rather than of the eighteenth century. 





The Rupture of a Wrought-lron Water Main 
on a Bridge by An Automobile. 
By FREDERICK I. WINSLOW.* 

The accompanying sketch, from the official rec- 
ords of the Boston Water Department, illustrates 
an unusual break in a 3d-in. wrought-iron pipe, 
where two pipes of this size take the place of a 
4S-in. pipe in order to cross a bridge. 

An automobile traveling at an unknown speed 





The Rupture of a Wrought-lron Water Main by an 
Automobile, Boston Water-Works. 


struck the pipe at point “A.” The right for- 
ward spring penetrated the pipe sufficiently to 
rupture the iron for an area of about 20 sq. ins., 
also denting the pipe over an area of 1% sq. ft. 
The accident occurred at 1 a. m., the car being a 
heavy Mercedes. 

The pipe was laid in 1885, and did not show 
any signs of deterioration from casual observa- 
tion of the point of rupture. 





*Engineer of Extension, Water Service, Public 
Works Department, Boston, Mass. 
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ilure of Reinforced-Concrete Building Un- 2 a eee a heehee sa ea ae 
der Construction, Indianapolis, Ind. from an Indianapolis engineer, representing th wde by the building inspector in 1908 














mm Dee 6, 1911, a three-story reinforced-—con- Olney J. Dean C i firm { Ch igo dealers 1n le nical societies » Se issuge S 
lilding under construction for the Prest- reinforcing stee These plans were carefully in ordinance yu t was defeated in Common 
(‘o., at Indianapolis, Ind., collapsed with- hecked y the Chicag irm and ppr ed ( 1 perh Ss t s of a] 
irning and carried down in the ruins some the architect TI s no evidence \ pres s necess Neverthe ‘ t i 
or OO men engaged upon it Of these men ent to show that the plans were defective ncerete buildings have been erected in the ty 
ght were killed and 21 more or less seriously They had een ipproved y the yuilding ind this is the first serious 
rred The, collapse was so complete that an Inspector ol the ety ol Indianapolis lor The type of construction w t imns W 
mushroom heads and g s fl ri ) 
some extent after th fu \I y 
em it not iny wa ) ( \ . 
Turner, of Minneapolis, unless it < a pos 
sible infringement of certain patents 
ond floor was designed for 250) | pe sq. ft 
ind the third floor for 150 lbs. per sq. ft There 
is no evidence that any excessive load was on 
any of the floors, except that work had been 
rushed in order that the contract might be om 
pleted by Jan l Which may have resulted 
overloading the third floor supports vfore th 
olumns had ecome strong ens gh t Dear 


The Relative Run-off to Sewers from bituminous 


bound compared 
ized roads is a point worthy of consideration, a 
cording to Mr. G. Bertram Kershaw ithor of 
recent book on “Modern Method of Sew 
Purification.” We quote : follows 

The modern plan of tarris roads to avoid the 
raising of dust by traffic S factor which will 
have to be reckoned wit! n the future Ry 
tarringe the surface of the roads thev are made to 
all intents and purpeses impermeable ind nearl 
the whole of a sharp shower runs off such sur- 

ces na verv Short Space ot tirme 

The converse takes place with macadam 
road with a drv surface when such roads are 
being watered it is comparatively seldom that 
any liquid gets as far as the street gullies, unless 
the gradient is a steep one nd the street sur- 


faces very cambered 
i 

The Purchase of the Works of the Spring Val- 
ley Water Co. is again proposed by the city of 
San Francisco, Mayor MeCarthy having recentl 
ntroduced resolution in the Board of Super- 
visors declaring the intention of the Board to sub- 
mit the matter of purchase to popular vote. Th: 


question was referred to the Public Utilities Com- 





~ . . , mittee, which was directed to notif the Sprins 
FIG. 1. VIEW OF OUTER LINE OF COLUMNS OF PREST-O-LITE BUILDING. Valioy Water © na dae lok R. -reeman: ie 
ilies i e u 17) st i ‘ eel . s 
‘ : : : ps ‘ Yn Soc. C. EB if the proposition The Com 
rdinary inspection of the ruins does not yield the two lower stories but not for the additional A = - ee aaa 
’ 7 mittee was authorized to carr on negotiations 
mi ) } r } : , » “hg r © - stor there Vi yr bee neg et o7 he } { a 
nuch information, nor has any one officially con story, there having been neg i the part of with the company \ valuation of $25.771,986 
nected with the building shown any disposition some one apparently in not applying to the build for rate-making purposes was recently placed 
t give out any information regarding its con- ing inspector for a permit for the third story. on the property of the company by a federal 


} 


struction and design. It will be necessary, there- The city of Indianapolis has not adopted a judge. 
fore, to await an official inquiry before any very 
definite statement as to the causes of the failure 

an be made. Meanwhile, we print herewith a 
short account of the structure and its failure, 
which has been procured for us by Mr. Daniel 
B. Luten, of Indianapolis. 

The building was to have been a three-story 
<tructure, 70 x SS ft. in plan, with no basement. 
It was intended for use as a manufacturing 
plant making a specialty of automobile starters. 
The contract for its erection was let to Wolf & 
Ewing, of Indianapolis, for a two-story build- 
ng designed, however, to carry a third story. 
Before the contractors had completed the second 
story it was decided to add the third story and 
the additonal contract was given to the same 
contractors. The original contract was for $12, 
S54, to which was added $4,500 for the additional 
story. While the amount of the contract was 
thus comparatively small, the loss of life was 
very great, due to the large number of men at 
work and the nearly completed condition of the 
structure. 

Work was begun in September and at the time 
of the collapse the finishing touches were being 
given to the roof, the wreck thus resulting in 
entire loss of the structure It is believed that 
the forms had been removed from the first story 
but that nearly all falsework supports still re- 
mained in place in the two upper stories. As 
nearly as can be learned at the present time 
failure began at an interior point above the 
ground floor, the confused stories related by 
workmen, and the leaning of the columns that 
remain standing, indicating collapse inward to- Neves, 


wards a central starting point 





The building was let on specifications prepared 


by Architect Herbert Foltz, of Indianapolis, and FIG. 2. INTERIOR OF COLLAPSED BUILDING. 
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Annual Meeting of the American Society of ='"°"\ent of Stevens Institute of Technology, 


° ° Was then escorted to the platform and welcomed 
Mechanical Engineers. ia heeeprtinenaesioenthy oo ree 





The 32d annual meeting of the American So The reception which occupied the remainder of 
ety of Mechanical Engineers was held in New the evening was held in the Society’s rooms, 
York City last week, and was characterized by Vhich were tastefully decorated for the occasion, 
in unusually large attendance and the presenta- nd the number present was nearly double that 
tion and discussion of a mg list of technical recorded a vear ago 

mapers of a high order of merit The total num- 

er of members and guests registered in attend General Session. 

nce was 1,250, an increase of about 200 over The susiness meeting was held Wednesday 


morning, De¢ 6, with Vice-President Charles 
The convention opened on Tuesday evening Whiting Baker, in the chair. The report of the 

















vith the address delivered by the retiring Presi- Secretary neluded a long list of new members 
dent, (‘o kX. D. Meier, followed by a reception admitted during the year. Some two hundred 
viven by the President and President-Elect and members were admitted, including associates and 
he idles juniors, but the Secretary pointed out that owing 
(* Meier took for his subject “The Engineet 
ind the Future.” He itlined the development ‘ » 
of engineering from the earliest historic period ‘ Si 
in ancient Egypt and Gree ‘ then appealed LK a : 
» ~ y 
to the engineering profession t ear its part % o” “ 
} : ~~? x - 
ng SOK nd oO ) ¢ th < SA teen 
, - 
res } aa is ) IWS wh PA 
» + J 
Commerce, which has in 1] ¢ easure wrested ? * 
4] 
i ntrol of tk world from t war lords, ha | t 
1\ had s its bas principl tl rul Buy z 
is cheap as you ean. sel s deat s yu t , , TTL 
I J 1 i : d i \ < 1 ccc na TAN 
This } worked fairly well vhen < ves of | . 
} j ENG. 
it wool cotton, hemp, ete, were concerned. | NEWS 
But where this principles was ruthlessly applied | . 1 
; eat producing industries of the world Fig. 1. Diagrammatic Section of Turret Equatorial 
Where th ‘ fort of the worker, the maintenance 
Telescope. 
| fan I very existence of his helpless : 
s ‘ Invented and patented by James Hartness, of 
ehildren were in jeopardy it has caused havoc, Springfield, Vt.) 
bred discontent and fomented revolution No one 
who has worked among the contented, intelligent to deaths and resignations the net increase in 
mechanics of a half century £o, can view with- oer , . } - : 
, ~ ae h the Society’s membership was only 108. During 
ut distress and indignation conditions as they 3 , S 
- . the year, four universities had been added to 
Xist to-day Labor unionism is a protest, dan : 5 
KeBURS MASe. ovens huk-not aoGarD he list of those having student chapters of the 
When the commanders of the industrial soldiery Society, and the present student membership 
wrought in their midst, understood their prob- is S41 
ms, solved their perplexities, aroused and shared The report of the Council, read by Secretary 
their enthusiasm for the quality of the product tice, announced that provision had been made 
there grew up an esprit de orps which is now r local meetings of the Soceity to be held by 
SAdGLY missing 7 . ‘ . e ‘4 
es ; th 2 t ie members residing in any city, at which meet- 
Without il 1 in the excellence ot the goods . 
re ners of 1eCq)] . rener j Ares ig he 
produced, without enthusiasm in the work and ngs papers of local or general interest might be 
n the leaders, productive labo becomes met resented A committee had been appointed te 
lrudgery The remedy lies in placing engineers revise the present stand- 
n ill =othe responsible positions ! these great ards for extra heavy pipe 
ndust s ‘ir special training fits them for fittings and another t 
dership 3 is host; and leadership by h repare standard specifi 
who knows, and who sinks himself in is work ‘tions for ha desicn 
ilwavs has and always will command that joyou 
. ‘ , Bs = \ ind construction tf steam 
nd ferven support fron his followers vi I 
oney cannot buy ollers 
The increasing multitudes of special industries After the reading of re 
ire literally hungering for engineers equipped ports and transactions of 
with character, knowledge and devotion, to be- | 


ther business, three pa- 
ome the expert leaders pers were presented at 
Labor wars will cease when such men are given 








: . : this session The first of 

the power to provide that the share in the re- : M j 

wards of industry shall bear just ratio to the a ey eee 
ervice rendered the community. There is a sane Hartness, of Springfield, 

middle yround between grasping individualism Vt., was entitled “The 
nd utopian socialism. Turret Equatorial Tele- 
The forces and materials we employ in our 


scope” and described a 
manufactures have long been and still are the new type of astronomi- 
s ie : P s areful analysis an € eri- ' 

subjects of most ( iret 1] analy and xperi Cal cheervaters jeune 
mentation, to find their precise load capacity and 


endurance. The study of the living force and of to protect the observer 
that highest and most costly material inherent in from the cold In the 
the workman has but recently begun But al- common type of observa- 
eady several promising theories are undergoing tory, the telescope is in 


exhaustive tests on a large scale. Psychological 


stalled beneath a large 
study prescribes a humane basis for them all as 


glazed dome. On account 


7 ndition of success of the temperature effect 


The unrest in the modern world has its basis 


from the object-glass through a right angle on 
way to the eye-piece. (See Fig. 1.) Figs. 1 
~ herewith, taken from Mr. Hartness’ paper, g 
a general idea of the telescope’s construction 
A written discussion by Mr. W. R. Warner, 
Cleveland, Ohio, suggested that there might 
some difficulty in revolving’ the heavy turret 
clock-work with the requisite high degree 
steadiness and Mr. Ambrose Swasey, also « 
Cleveland, mentioned the protection of the tek 
scope from the wind: and weather afforded 
the dome of the usual type. The oscillation 
the telescope when exposed to a high wind might 
interfere seriously with the observations. Mr 
Wm. kent, of New York, approved the author’ 
attitude in taking out a patent on his telescop 
and hoped it would cease to be considered im 


proper to take out patents on scientific instru 
ments. 

The second paper, presented by the author 
Sterling H. Bunnell, of New York, was entitled 
“Expense Burden: Its Incidence and Distribu 
tion.” A method of accounting favored by the 
author was exemplified by accounts for a smal 
machine shop. “Short time,’ according to this 
paper, might result from any of three causes: 
(1) temporary stoppage of productive units (ma 
chines) for any reason; (2) prolonged inaction ot 
machines making goods which have only a sea 
sonable demand; (5) bad trade conditions. Any 
deficit due to the first cause should be distribu 
ted to cost of work; the second, to selling ex- 
pense; and losses due to the third, being neither 
a manufacturing or selling expense, should be 
regarded as a business loss to be made up by 
the profits of better years. 

In discussing Mr. Bunnell’s paper, Mr. O. M 
Stimson, of Chicago, suggested that it would be 
of advantage to make the system of accounts 
harmonize with the factory system—for example 
if the shop system was based on piece work, the 
accounting should be done on a piece-work basis 
He did not believe that accurate accounting 


could be depended upon to assure efficient pro- 
duction. Accounting should detect flaws in the 
operating plans but should not be used as a basis 
for such plans, 





an underlying sense of injustice. The growing °" the expansion and FIG. 2. HARTNESS TURRET TELESCOPE INSTALLED NEAR THE 


sense of community of interest, the knowledge of contraction of different 
ur dependence on each other, the ever-expand parts of the instrument 
ng humanitarianism, are alle founded on scien- the dome cannot be heated and the observer is 





tifie facts, and are becoming world movements hbliged to do his work while exposed to the low 
They fervently answer Cain's question, “Thou 


temperatures frequently met at most observa- 





rt thy brother's keeper ories now in use. In connection with this 
Following the address came the presentation paper it is of interest to recall that Mr. Hart- 
to Col. Meier of his portrait which has been re ness is the inventor of the turret lathe. 
cently painted by a Boston artist to the order Mr. Hartness has designed and built a tele- 
of a number of members of the Society who ar ipe which differs from previous designs in- 
personal friends of Col. Meier and who joined ‘ended to promote the comfort of the observer 
in a testimonial to him on the occasion of his in that the polar axis of the instrument is in 
TOth birthday which occurred during the Pitts- the fe of a revolving turret. The observer is 
burgh meeting last June The presentation ad stationed in this turret. Another feature of Mr. 
dress was made by Mr. Walter McFarland Hariness’ design is the use of a small 45° prism 
The President-Elect, Dr. Alex. ©. Humphreys, instead of Jarge mirrors to turn the beam of light 


INVENTOR’S RESIDENCE AT SPRINGFIELD, VT. 


Mr. H. de B. Parsons, of New York, presented 
the third paper, on “Standard Cross-Sections.”’ 
A sheet of standard cross-sectionings for 31 dif- 
ferent materials supplemented this paper. These 
standards had been prepared by the author on 
the basis of replies received to a number of 
letters sent out by him to engineers, manufac- 
turers, engineering societies, ete., in the United 
States, England, France and Germany asking 
that they submit their private cross-section 
standards. A motion was made and carried that 
the question of the preparation and adoption by 
the Society of cross-section standards be re- 
ferred to the Council 
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Boilers and Herringbone Gears. 


Probably the most 
t this convention was 


interesting paper presented 
that on “Tests of Large 
oilers at the Detroit Edison (Co.,” by D. S 

of New York. In the of the 
uthor, this paper was presented at the Wednes- 
iy afternoon session by Mr. H. O. Pond, of New 
‘ork. It gives the results of an unusually care- 
il and complete series of tests on Stirling boiler 
nits of nearly 2,500 


icobus, absence 


HP., and was published in 
Dec. 7, 1911, p. 
SO. In the tests, efficiencies ranging from about 
30% to T5% obtained with bituminous coal, 
vith outputs of from 80% to 210% of the rated 
ipacity. (Rating on basis of 10 sq. ft. of heat- 
ng surface per boiler horsepower.) 


bstract in Engineering News 


were 


Fifteen members participated in the discussion 
if this paper, a 
eing submitted. 
proportion of 
ound of 


number of discussions 


written 
Several commented on the low 
about 14% lbs. air per 
the fact that the effi- 
with about 14 or 144% 

some CO in the flue Prof. W. 
D. Ennis, of Brooklyn Polytechnic 


Institute, 
alled attention to the fact that the various heat 


air to coal 
coal—and on 
iency was ata maximum 


if COs and 


gases. 


losses were none of them remarkably low with 
the exception of the radiation loss. 
Mr. Wm. Kent, after remarking that the effi- 


ciency obtained was the highest ever for coal 
with over 25% of volatile matter, read selections 


from a 
mitted 
stated 
clency 


foot 


lengthy written discussion which he sub 
He 
effi- 
per square 
the 


closely 


for publication in 
that a plotted 
and evaporation in 
of heating surface, 
ten best tests of these 
the equation: 


the “Proceedings.” 


curve between boiler 


pounds 
the results of 


using 


boilers, followed 


Evaporation 


Hleating surface 


Efficiency Si — 


equations for a number 
these equa- 
differing only in 


ent of the 


He gave, for comparison, 
boiler tests All 


form, 
the 


of other 
tions were of 
the 
term in parentheses. 

Mr. R. H tice, of West 
tioned the advantages of 
believed that difficulties 
adequate 


important 
the 
term 


Samit 


constant ind in coeffic 
Mass., 


units 


men- 
but 
pro- 


Lynn, 
large boiler 
might be met in 
valves. He recom- 


injecting 


viding safety 


mended large quanti- 


ties of 


the expedient of 
feed 
duce the pressure quickly. 
Mr. H. 0. Pond 
slides one of 


water when it was necessary to re- 


showed a number of lantern 
the 
construction. 
next paper, on “Strain 
Steam Under 
was presented by the author, 
Engineer-Physicist of the 
Washington, D. C. An 
published in a 
connection 


show.ng boilers at various 
Stages of its 
The 


Some 


Measurements of 
Hydrostatic 
Mr. 


Bureau of 


soilers Pres- 


sures,”’ James 
E. Howard, 
Standards, 

Mr. 


issue of 


abstract of 
future 
with 


Howard's paper will be 
Engineering News in 
an article describing another series of tests of a 
similar nature. 

A paper on “Herringbone 
Day, of Milwaukee, Wis., described the Wuest 
cutting these gears. The teeth of her- 
Wuest system, instead 
the center of the 
half 


meet at all 


Gears, by Percy C. 





system of 
ringbone gears cut by the 
of joining at a common apex at 
face, as in the 
the pitch apart so 
The this 
the precision of 
Large 


common type, are stepped 
that 
arrangement is to 
the 


frequently 


they do not 
facilitate 


cutting. 


object of 


speed and gear 


herringbone gears are cut as 


two-piece ge spiral gears are cut 
and 


herringbone gear. 


ars; two separate 


assembled together on one shaft as a 
The Wuest 
the necessity 
Mr. 


various 


then 
system is intended 


with and disadvantages 


to do away 
of this method 
the 
bone gears are especially adapted. 


Day’s paper closed with an 


account of uses to which herring 


Cement Manufacture. 


A separate session on cement manufacture was 
held Wednesday 
the main 


committee on 


+Tt 


afternoon, simultaneously 
ntrol of the sub- 
this subject. Two of the three 
D. Porter, of Philadel- 


with 
session, under the « 
papers presented (by J. 
phia, Frederick H. Lewis, of 
Ala., dealt with 
tages and disadvantages of electric power in ce- 


and Birmingham, 


respectively) the use, advan- 


ment plants. Dust 


So- 


The third paper, on “The 
Portland Cement Plants and Its 
Otto Schott, of New York, 


an early issue of Engineering 


Problem in 
ution,’’ by 
printed in 


will be re- 
News 
Session, 

interest to 
Thursday 


Foundry 


papers of foundrymen 


Three WOES 
presented at the 
Mr. H. ZL. 
Henry M. 


paper on 


morning session, at 


Mr. 


presented a 


which Gantt occupied the chair 


Lane, of Cleveland, Ohio, 


“The Core Room: Its Equipment and 
Management,” in 
the 


engineer’s 


which he length 
The 
requirements in the produc 

the stated, 


methods in 


explained at 


most modern methods of core-making. 
strictest 
tion of castings could be 


that 
were 


met, author 


rule-of-thumb the 


providing 


core room replaced by 


The 
modified 


more intelligent 


laboratory methods, paper included a de- 


scription of a form of cement-briquet 


testing machine for use in testing core ma- 
terials. 

A good deal 
chiefly in the 
mation along the line. 


ford, of Plainfield, N. J., 


discussion was aroused by this 
additional infor- 
Mr. E. H. Mum- 


jolt ram- 


paper, nature of 


same 


described a 


mer for bench work which could be used for core 
ramming. It could handle cores up to 350 Ibs 
in weight, when operating with air at SO Ibs. 


pressure. 
“Tests of a Sand-Blasting Machine” 
title of the 


was the 
next presented by Wm. T 


The 


paper, 


Magruder, of Columbus, 


Ohio. results of 


the tests, which were made on cast-iron, were 
Well summarized in the concluding sentence of 
the paper, as follows: 

Unless it can be shown that the extra cost of 


100 cu. ft. of 
of 70 or 80 Ibs 


compressing 


free air per hour to a 
per sq. in. exceeds the 


pressure 





cost to compress it to 30 or 40 Ibs. by the cost 
of n hour of labor (Say 25 cts.), the highe 
pressures are to be preferred, delivered at an 
angle of about 45° and at a distance of about 6 
ins, from the work 

In the discussion, there was some objection to 





ion by advocates of low-pressure air 


} 


for sand blasting. The strongest point advanced 
Was that no effort was made in the tests to ad- 
just the proportion of r to sand and that this 
might change the results In closing the dis- 
cussion, the author suggested that possibly any 


additional cost for air at the higher pressure 


might be more than offset by the reduced cost 
of machining since the scale and silicate of iron 


high-pressure blast as well 


removed by the 
sand. 


A paper on “Die Castings,” by Amasa Trow- 


bridge, of Hartford, Conn., was presented by 
describes the methods and the 


only. It 





machines used in making small 


iples of 


finished size and shape from metals 


With a relatively low melting (such as 


molds 


point 
e-metal) in stee 

At the 
Barrus, of 
the 


this Geo. H 


pape r de 


conclusion of session Mr 


Boston, Mass., presented a 





scribing hydraulic variable-speed transmis 


sion known as the Manly drive. Substantially 
the same information contained in this paper 
Was published in Engineering News, Feb. IS, 


1909, p. 182. 


yas Power Section. 


A meeting of the Gas Power Section of the 
Society was held during the morning hour on 
Thursday. It opened with the annual address 


by the President of the Section, Robert 


H. Fernald, of the Bureau of Mines t Wash 
ington The address was de ited to a review of 
the progress made during the past year in gas 
power engineering Much space was devoted to 


¢ 


the development of the Diesel engine 


taken place in Europe. 
The first paper on the list was by Mr. H. R 


Warren, Pa The pay} 








progress being made with the Diesel engine and 
some of the difficulties involved in its operation 
Several designs which have been brought for- 
ward by German engineers to obviate these diffi 
culties were described, and also a design de 
ve the author. The last named design 
has been tested in a small experimental engine 


ut is not yet in commercial use. 

Mr. Forrest M 
S5-HP. oil 
Machine Co. 


Vergne “F, 


Towl 
engine made by the De La Vergne 

The of the De La 
Hu.” Engineering 


engine Was 


type, described in 


News of Jan. 13, 1910. Tests showed that about 
27 of the heat developed by the oil fed to the 
engine was converted into useful work The 
highest thermal efficiency attained was 40.45% 


The mechanical efficiency was 68.55 making 





the net total efficiency 27 

lhe third paper on the list was by Prof. Wm 
ly. Ennis, of the Brooklyn Polytechnic Institute 
and discussed the mathematical principl in 
volved 1 the design of sma gasoline engines 
or iutomMmodiles 

The concluding paper of the session, by Messrs 
hed n D. Dreyfus and V J Hlulquist, dese: ed 
tests on a natur gas engine of 1,000-KW. ca 
pacity, located at the Pittsburgh works of the 


American Locomotive Co The engine showed a 
thermal efficiency me: cent. of brake 
24.450% The 


used had a calorific value of 975 


horsepower varying 


At the close of the session the new President 
of the Section, Mr. H. J. Freyn, of the Allis- 


Chalmers Co., was installed in office 














Textile Mille, Air Conditioning and Air 
Measurement. 

At the co ding session held on Friday 
morning, the first paper was one n “The De- 
velopment 1 Industries rf he 
United States ( the s committe 
n textiles In e present condi- 
t Is it xtile le were outlined and a number 
f isolved problems and difficulties were pri 
sented for th considerat 1 of nechanical en- 
gineers The paper stated that although auto 
matic nachinery had en developed to cut 
down the labor cost, the producing capacity of 
100,000 sq. ft. of floor spac the mill had not 
cen appreclab.y increased in the past 40 years 

The most interesting ntribution to the dis- 
cussion was that of Mr. Charles T. Plunkett, of 
Adams, Mass., who presided during the first part 
of this session. He stated that textile mill ope 
itives re ed much ve a in | ope than 

this country (one-f Ss much in Ru i 
mne-third 1 Italy, 50 n Germany and 65 n 
Great Britain), but that in tl intry the pr 
du m per verative was she ihe foreign 
operative Was comparativel it mpetent ind 
the machinery had to be run vel lan Was t} 
standard practice in the United States Hence 
the disappearance of native Americar bor wa 
i ser is problen 

Mr. Plunkett then spoke of the opportunity for 
mprovement n the industry nentioning one 
mill where a saving of 20% in the operating ex- 


pense been 


} had 


chinery. He referred to 


effected by rearranging the 





as one of the most ser 

try. The Germans wet 

ther countries In fact, he said, they utilized 
Waste wought from mills in Great Britain and 
he United States, for making a_ serviceable 
fabri The waste shipped from German mills he 
described as being little more than a fertilizer 





litioning ratus,” by W H ‘arrier and 
Frank J] of Buffalo, N. Y were 
presented by Mr. Carrier The first paper dealt 
Vith the s ject f artificial regulation of mois 
ture in the I nd gave theoretical discussion 
he su n which fon s were developed 
} selu pro ns Phe i stated 

th 1 pap itlines L scle f 3 ition t 
ep e the t : is it mn St 
rhe se nd paper deset d us rms of air- 
madit ng appa! ind ga data relating to 
ts design 1d veratic It » took » the 
su ]¢ t ) } it { nsmiss vil ! i a . rtace 
iir heaters and coolers, and d oped a new 
} hea nvection nade reed rcu 
tion 

PY R. ¢ Carpenter, of rnell University 
commented very favorably m Mr Carrier's 
pap s promising to contr bute \ en da 
issior r publication ! the Pr edings 
(ther ! n discussions \ ; es Heck 
Fred k R. Still and J ] L ere sub! tted 
for pubil mn 

During the presentation of the ist paper ol 








Seater iine 








tl neeting President Meier tool the chair 
rh paper presented y Frank H Kneeland, 
i Ga W Va Vas entitled “Some experi 
ce With e Pitot Tub m High and Low Aji: 
Ve It describes tests made on the flow 
, r oo n eX] menta pipe ne erected for 
he stud the yroblen I conveying <« val by 
n¢ s { in alr biast Three different types of 
Pitot tubes were used, the Tavlor, Gebhardt and 
United States No. 1. The conclusion of the paper 
a = i ( mparison types 
ng the advantages each 

In the discussior Pr ed out 
it the accuracy rf reased 
vith high velocity rhe he said 
n getting a tule isure the 
static pressure He f pose a 
ibe of large diameter ar the 


wall of the pipe and w 


t from eddies and cro 





The meeting was concl \ reading by 
Secretary Calvin W. Rice of the report of the 
Research Committee, which he characterized as 
in “ideal monograph,” y Mr. Geo, A. Orrok. 


utlined research work to be under- 


taken by th committee on the transmission of 
heat between two fluids through the walls of a 





Action By the Engineers’ Club of Phila- 


delphia on State Control of Dams and a 
State Department of Public Works. 


A compromise resolution on the subject of the 


state control] of dams in Pennsylvania was the 


outcome of consideration of the subject at sev- 
eral recent meetings, the final action being taken 
on Dec. % The resolution declares that to en- 
sure safety, dams sh d be yuilt only Vv engi- 


neers of ability and experience who should have 
constant supervision of them during construc 
tion: and the resolution requests the Governor to 


ippoint a commission to frame legislati 





viding for a State Department of Public Works, 


to have jurisdiction over arious engineering 
works (The resoluti s given below.) 
Earlier action on this Was noted in our 


issues of Nov. 25 anc 





note being in part a ¢ 


in the first one. 


The Majority and Minority Reports. 

The meeting on Dec. 9 was devoted exclusively 
to the consideration of the majority and minority 
eports of a committee on Government Control 
of the Construction of Dams in Pennsylvania. 
This committee was appointed on Oct. 21, 1911, 
just three weeks atfer the failure of the Austin 
Dam (Sept. 50) The consisted of 
Messrs. Edwin F. Smith, J. W. Ledoux and John 
C, Trautwine, Jr. On Nov. 18, a majority re- 


committee 


igned by Messrs. Smith and Ledoux, and 
a minority report, signed by Mr. Trautwine, were 
presented, but these were laid over for discussion 
at a permanent meeting to be held on Dec. %. 
Omitting the formal opening paragraphs, these 


vorts were as follows 


Majority Report. 


(1) The failure of the Bayless Pulp & Paper 


Co.’s dam on Freeman's Creek above Austin, Pa., 





on Sept. 30, 1911, calls attention to the impor 
tance of insuring t safet ictures 
where failure is a serious lenac in lif 

(2) Suc struetures should ad onl 
to engineers of ibility un who 
should have constant supervision of y phase 
f-the construction 

Such an engineer should be not less than 30 

ars of age He should be either a member of 
the American Society of Civil Engineers, or 
competent to become a member under its pres- 


ent rules, and he should have made a specialty 





of the design and construction of similar hy- 
draulic He should at all times either 
be pers¢ sent on the work or be repre- 





sented there by a competent assistant or deputy 


(3) Therefore, your committe: recommends 
that no such structure shall be built without a 
icense from state to the owner, the license 


to set forth the names of the engineering staff 








to | in « of the design and construction 
In granting this license the state reserves the 
right t nspect the construction of the work at 


any time during progress, to determine if the 
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provisions of the license are being carried out; 











but, by th ‘anting of such license and inspec- 
tion, the state does not assume any liability, or 
iarantee the safety of the structure, and any 
failure on the part of the licensee to meet these 
isior shall be a criminal offense igainst 

the Commonwealth, and punishable by law ac 

cording] 
Mdwin Ik. Smith, 
J. W. Ledoux 
Minority Report. 

(1) It spars populated ind agricultural 

‘ ntries individual needs but little protec 
tion from t state but, as population becomes 
dense s re rporations arise and as struc- 
ures are erected whose failure means great loss 
of life and property, the state is forced to assert 
tself mon ind more actively, and in new diree- 
tions, for the protection of its citizens At a 
! cross ads trafl may be left to reg 

ite itself On Broadway, freedom of action re 
uires that the will of the individual be subor 


dinated to the iutocratie control of the police 


(2) We long ago recognized the necessity and 
propriety of governmental inspection of build- 
ings, of boilers and of elevators; we have more 
is 
mental regulation of railways, ete., and now the 





lately sanctioned inspection of foox govern- 


failure of the dam at Austin, Pa., and the later 
failure of that at Macdonaldton; Pa., have re- 
minded us sharply of the necessity for similar 
control over dams 

(3) It might be irgued that self-interest 
sheuld lead builders of engineering structures 
to take s nt precautions; but such disas- 





ters as the two mentioned and the collapse of 
the Quebec Bridge show that we cannot safely 
rely upen tl self-interest of builders to work 
in that dire ion vr leave the design and con- 


struction of such works to their uncontrolled 


decision, and that the state, which can earn no 
profit by cheapening the structure, should have 
fir l cont »] 

(4) State or national control of dams is there 


fore a public necessity and in line with the in- 


evitable trend of society. 





(5) Stat control might be d by a 
State Engineer of Dams, by a standing or spe- 
cial Board of Commissioners for Dams, by some 
existing branch of tt state government, such 
is the Water Supply Commission, or by a State 
Civil Serviee Commission, before whom all en 


gineers should be required to qualify before be 
ing permitted to construct important dams. 

(6) But it is unworthy of the dignity of a 
gyreat state that such matters are taken up in 
haphazard fashion, 

1 
i 


particular ¢ 


awaiting disaster in some 
ss of structures, and then awaken- 
ing to the necessity of providing against that 
particular form of catastrophe. Such a policy 


leads to the creation of a heterogeneous collec- 





f t -correlated governmental bod- 
ies, clothed with conflicting or overlapping pow- 
limited combined efficiency. 

(7) The Governor of the state should there- 


l 


fore be requested to call together a special com- 





engineers, from this or 
from other states, or both, aided by legal talent, 
ensive regulations providing 
for the creation of a permanent State Depart- 
ment of Public Works, to be composed of bu- 
reaus so constituted that their combined jurisdic- 
tions should cover not only the construction of 
dams, but 
likely to ari 


ll other engineering contingencies 
se in the near future 
John C. Trautwine, Jr 





Discussion and Final Action on Report. 


At the meeting on Dec. 9, attended by perhaps 
fifty or more members, nearly two hours were 


devoted to a discussion of the two reports. Sum- 


‘ } 


marized briefly, nearly all who spoke were in 
favor of some measure of State control of the 
design and construction of dams, but there was 
lite a difference of opinion as to how far such 
control should extend. Some of the speakers 
urged that State control should not stop with 
dams; in other words, they supported the mi- 
nority report. 

The prolongation of the debate appeared to bt 
irgely due to (1) timidity on the part of some 
to take a positive stand on a_ subject which 


might involve politics in the legislature; and (2) 


to the feeling of a few that any specific declara- 
1 if the Club, especially a declaration sug- 
gesting the desirability of a public works de- 


partment, might seem to be a reflection on the 
present State Water 


might interfere with plans on foot to increase 


Supply Commission, or 
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its powers and duties. Fortunately, a few sp: 


ers took a bold and strong stand to the eff: 
that the determination of objects and methods 
State contro! of dams or other engineering wor 
is a subject for engineers to decide, and th 
lacking determination by them’ the features 
the legislation, if any be secured, would be let 
to lawyers or others with utter lack of know 
edge in the premises, 

The final action of the Club was a compromis: 
consisting of two paragraphs from the majorit 
report originally numbered (1) and (2), and on 


from the minority report, numbered (7), t 


latter being slightly changed to limit the choic: 
of commissioners on draft of an act to resident 
of Pennsylvania. To one who listened patient 
to the rather see-sawing discussion, it appears 
that the inclusion of Mr. Trautwine’s paragrap! 
(7) in the final resolution was due half to a dt 
sire for a broad measure of State control of a 
engineering design and construction involving 
possible menace to human life and half to a de 
sire to steer clear of definite recommendations 


by the Club as to specific ways and means o! 


control. 


The resolution, as adopted, was as follows: 


Whereas: The failure of the Bayless Pulp & 
Paper Co.'s dam on Freeman's Creek above Aus 
tin, Pa., on Sept. 30, 1911, calls attention to the 
importance of insuring the safety of such struc- 
tures where failure is a serious menace to humat 
life. 

Resolved That such structures should be en 
trusted only to engineers of ability and experi 
ence, Who should have constant supervision of 
every phase of the construction {These two 
paragraphs frame majority report.] 

And Further Resolved That the Governor of 
the state is therefore requested to call together 
a special commission of competent engineers 
aided by legal talent, to frame comprehensive 
regulations providing for the creation of a per 
manent State Department of Public Works, to 
be composed of bureaus so constituted that their 
combined jurisdiction should cover not only the 
construction of dams, but all other engineering 
contingencies likely to arise in the near future 
{from the minority report, after slight amend 
ment; see original, already given.] 





In the course of the discussion, Mr. John 
sirkinbine, a member of the State Water Sup- 
ply Commission, stated that although his com- 
mission has no authority over dams, except in 


“navigable” streams, yet, since the failure of the 


Austin Dam public sentiment, combined with 
the sanction of the Governor, has seemed to war- 
rant the inspection of dams on other streams, 
Which has accordingly been done In fact, the 
demand for such inspection has been so great as 
to overtax the force at the command of the Com- 
mission 

Mr. Hunter, who was State Highway Commis- 
sioner at the time of the initial failure’ of the 
Austin Dam, early in 1910, said he visited the 
dam shortly after the failure, and subsequently 
warned the borough officials that the dam was 
unsafe. 


0 


The National Irrigation Congress: 1911. _ 


The 19th National Irrigation Congress was 
held at Chicago Dec. 5 to 9, the sessions being 
at the Auditorium Theater and the Orchestra 
Hall. The attendance was limited and some dis- 
appointment was expressed at the entire lack of 
interest displayed by the business interests of 
the city. The chief reason of selecting Chicago 
for the place of meeting was to bring together 
the irrigation interests of the West and_ the 
commercial interests of a great financial center, 
and it had been intended to arrange for papers 
and discussions relating to irrigation,finance and 
securities. Only one such paper was secured 
and there was no discussion along this line 

In smaller cities and especially in cities within 
the district where irrigation is a practical issue 
a meeting of this-kind would attract general at- 
tention, but in a large city like Chicago busi- 
ness men and outsiders take no notice of these 
conventions Consequently the parts of the hall 
set aside for visitors were empty, while owing 
partly to the many attractions of the city the 
delegates themselves were by no means regular 
in their attendance. 

The proceedings consisted mainly in the pre- 
sentation of papers and addresses, little time 
being given to discussions. In the main the pro- 
ceedings were uneventful, but an important fea- 
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re Was the organization of a 


offshoot of 


Drainage Con 


ess as an (but in harmony with) the 


igation Congress. Two attempts were made 
attack the U. S. Forestry Bureau and the 


S. Reclamation Service, but these attempts 


With little support. At the closing session 
long list of resolutions wus presented, and 


rit complaint Was had 


for 


made that these 


t been presented earlier and time given 


scussion, It the 


that 


Was pointed out, on 


other 


ind, mitted 


resolutions continue to be su 


ntil near the end of the meeting, and that the 
mmittee on resolutions is appointed as repre- 
ntative of the delegates; if the latter appoint 
the committee men who do not submit or en- 
rse the resolutions desired the delegates them- 


ves are to blame. 


the 
one over which 


Eventually, resolutions 


ll adopted, including there 
id been 


At 


some wrangling 


the opening session a message from Presi- 


lent Taft was read, expressing his sympathy 
vith the purposes of the Congress Several of 


he papers on the 


nd the 
Arizona) 


program were 


(Mr. BL. A. 
the 


not 


Fowler, of 


presented, 
president Phoenix, 
announced 
the program 
expected 


The 


disappointment of him- 


elf and committee at the failure 


several] speakers to 


their 
the 


good 
that 


make 


promises. result was, however, 


rogram arrangement was followed very closely, 
showing that too much material had been ar- 
ranged for by the committee Even with the 


not much time to 
112 is Senator F. G 
The next 
Utah, in 


educed list there was 
The President for 
inds, of Reno, N 


e held at Salt 


spare. 
New- 
will 





meeting 


1912 


‘vada 





Lake City, 


Irrigation. 





Only a part of the papers presented dealt di- 
rectly With the subject of irrigation. A paper 
vy Mr. R. P. Teele (in charge of Irrigation Sta- 
tistics, U. S. Bureau of the Census) dealt with 
the “Magnitude of Irrigation Interests,” as in 


Mr 2. 6. 
the 


on 


the statistics. 


Am. 
lamation 


d.cated by 
Davis, M 
U. S. Re 


census 
Soc. C. EK. (Chief Engineer of 


Service), 





fave a 
reprinted 
“Government 
Whiteside 
the 
his 


paper 


‘Irrigation in Turkestan,” on p. 
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Gun In a paper on 


Senator 


Irrigation 
complained of 
the 
the 


n Montana,” 
administration of 
that 


excessive 


ertain features in 


reclamation law in state, claiming 


and at 
Future of 


vork was done tvo slowly 
“The Present 
nent’ 


cost 
and Irrigation Develop- 
Mr. Samuel 
Dept. of Agriculture); he explained 
Office of Irrigation 


was the subject of a paper by 


Fortier (U. S. 
hat the 


Investigations, under 


his department, receives annual appropriations 
from Congress and covers the arid and semi- 
irid belts, besides studying the question of sup- 
plemental irrigation in the humid region. The 


1910 
irrigation 


the 


works 


census for gives amount of money in- 


vested in as $308,000,000, which 


relat the values 
The 


clases of 


he considered small in on to 


created by the water thus furnished. area 


f land this developed by various en- 


terprise follows, and it 


that the 
nicipal 


are as Was explained 


“irrigation districts” are a sort of 


mu- 
corporation 
Per ct. 
of total 
Individual f 
Cooperative 





partnership 6, 
$4,646,000 
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Commercial iM eas Cer eee ae 1,445,000 1 
Irrigation districts 533,000 3.9 
U. S. Reclam. Service......... 396,000 2.9 
Carey Act enterprises* 289,000 21 
t. S. Indian Service 173,000 1.2 
WOOK 66466 eae wc 710,000 100.0 





*Under this act the National Government 
grants to each of the arid states not exceeding 
1 million acres of desert land, with the proviso 


that the state shall obligate itself to reclaim 
the same and cause it to be occupied by actual 
settlers in small tracts. The states which ac- 
cept the act in turn enter into contracts with 
corporations which construct the works and sell 


water rights to the settler. 


that 
progressed beyond the 


Mr. 


has so 


As to the Fortier considered 


the development 


future, 
far 


demands for settlement, so that it may be well 
to slacken the too-rapid rate of progress In 
close relation.with his paper was one on “Trri- 


Mr. 
Engineer, U. S. 


gation in the Humid States,” by Milo B. 
Williams (Irrigation Dept. of 
Agriculture). The subject of “Irrigation Finance” 
Mr. Norman FE. 


was with- 


was dealt with in a by 


Webster (New York), 


paper 


but this passed 


out discussion, although the subject is 
great importance in relation to the devel 
and promotion of irrigation projects. Two 





Were read on irrigation methods 

Where the work is undertaken by 

ment. 

In one of the resolutions adopted, the Cor 
gress advocated state supervision of all riga 
tion projects and means to check “wildcat 


schemes Such supervision was denounced 


or two speakers, who declared that whi 
believed some check should be put or 
schemes, state supervision was not. the 


means of control, and that this 


resolution 
t least be referred to the next Congr 
reply, Mr. Geo. H. Maxwell (Pittsburg 


declared that he thought the Australian 


of government ownership and control w 


idopted eventually in this « 


pending such a radical change (for which 


not yet ready) he advocated contro] 


state of the projects within that state 


is ‘“‘wildeat” schemes are concerned he 


the opinion that an era of such scher 
the booming of land investments is now 
ing and needs to be held in check for t 
Radcat 


tection of the public. After a 


acrimon 


Drainage. 


The subject of the reclamati of swa 


; on 
overflowed lands by drainage has been g 
creasing attention by the Irrigation C 
and at its meeting at Pueblo, Colo., in 
adopted a such 1 


the 


resolution in favor of 
this 
given 


and the opinion had 


tion. In view of policy, 


drainage had been 


the 


good 


representé 
program, 





by one 
e they 


1 these 


S\ stem 


ould be 


ountry, but that 


we are 


by each 


As far 


expressed 


nes tor 
impen 


he pro- 


short but rather 
us debate the resolution was adopted. 


mp and 
iven in- 
ongress, 


1910, it 


reclama- 


subject of 


ition on 


been expressed 


that the Congress should include drainage as an 
auxiliary part of its work. When this matte! 
came up for consideration on the floor, however, 
considerable objection to this was made evident, 
principally on the part of delegates from West- 
ern states who feared that irrigation would not 


receive a proper share of attention if t 


poses of the Congress were thus 


result of this opposition, the 

National Drainage Congress was decide 
independent of but auxiliary to and 
harmony with the National Irrigation C 





The 


fore, 


Drainage Congress 
Mr. Edmund T. 
and it 
New 
Park 


p iper 


was 
with 


President, Was stated it wou 





a meeting at 
Mr. W. L. 


R. R.) read a 


Orleans in ruary. 
(Ist Vice-Pres., Ill. 
on “Dra 


which he 


nage as 


or Development,’” in advoca 


undertaking of such work by the natiot 


ernment in the has 


the 


same way as it 


work of irrigation Mr. A. R 


Pres., Central Georgia Ry.) also dealt 
subject of “Drainage to Develop Comme 


Industry.” The “State Aspect of 
dealt with by Judge R. V. Fletcher ( 
and “Reclamation a National 

by Mr 
the 


were dealt with 


title of a paper Hunter C 


which conditions of 
Valley 
that 


United 


Orleans), in 


Mississippi 


He 
land in 


part 


estimated there are TU.Q00,000 


States which can 
The idea of 
the 


receive xe 


the 
drainage 


undertaken by 


claimed by 


work Federal gt 


appeared to neral approval, 


view of the objection to hav 


ing 





divided 


organized 


Lawton 


witl 
Drainas 
Duty’’ was 


Leake 
the 


having 


he pur- 





Sa 


organization of a 


d upon, 


in close 


ongress. 


there- 


Central 
a Basis 
ted the 


ial gov- 


undertaken 


(Vice- 
the 
ree and 
ge’ was 


Illinois), 


(New 
lower 


icularly. 


. f 
acres Ol 


be re 
such 


rvernment 


divide its attention between irrigation and 
drainage, led to the formation of a separate or- 
ganization in order to avoid the threatened op 
position, as above noted 

While a popular and illustrated talk on irriga 


tion (“Making the Desert Blossom”) wa 
one evening by Mr. C. J. Blanchard (Sta 
of the U. S. Reclamation Service), the 
subject received equal attention This 


“The 
Mr. 


Hydrographie B1 


illustrated lecture Was on National 
of Swamp Dr 
the 


Survey). Some 


ainage,”’ by 
(Chief of inch, U. 


extracts from 


ogical 


shall give later. 


Other Subjects. 
“The the Great 
Williams, M. Am 


Uses of 


In a 
Mr. 


paper on 


Gardner 8S 


Mm. &: I 


s given 


tistician 


opposite 


second 
Aspect 


the 


21 
(Ann Arbor M ) reviewed = thei s for 
na gu n sin t n rd rOWe! purposes ele 
gating Tt rst o se to I portio 
n view of the } nterests in the other tw 
nd the fact tl I very deep channels are 
needed on Spe il p te interests engaged 
nh carrying re kor the ordinary package 
reign ind passenger service Lthe Visting nan 
nels give imple accommodat S Of a differ 
ent character were addresses n Strean | 
tion,’ ¥ be. W. A] ins (Chicago), and on 
Water-Supp in Rela 1 to Food Supply,” by 
Dr. Hl. W. Wiley (Chief the Bureau of Chen 
y, U. S. Dept. of Ag ture) 
Mr. Geo. H. Maxwe (Pittsburgh I dd (om 
mission) discussed the subject of the regulation 
flow in rivers as related to the four features 
ol irrigation, drainage n gat n 1d Llorestry 
His special object was to urge the policy of es 
tablishing head-water reser irs to regulate the 
flow, prevent floods, and give a supply of wate1 
when needed His purpose was to secure the 
Support and endorsement f Senate Bil No 
10.900 introduced at the present session of Con- 


Senator New (N¢ 
Board of 


appropriation of S50,000,000 


sSress by inds 


vides for the creation of a 


lution, with an 


nually, and for the supervis 


on of all work by 


the Corps of Engineers, U. S. Army 

An address on the conservation movement was 
given by Mr. Gifford Pinchot, and an attack on 
this movement as well as upon the U. S. Forest 


Service 


Mr 


including 


Bartlett 
Mi 


ished proceedings, 


was made by (Wyoming). 
Bartlett's 
but 
the 


Objection made to 


the publ 


Was 


speech in after 


some discussion it was voted to refer matter 








to the executive committee A paper by Judge 
George H Hutton (California) dealt with 
“The California Doctrine of Appropriation and 
tiparian Rights.” Several addresses, dealing 
irgely with land development, were made by 
deiegates from individual states, and by the 
representatives of foreign nations (which  in- 
luded Canada, Australia, Germany, Russia and 
som f the South American states). 
- - ~<a 

The Market Value of Knowledge.— fF ‘ 
months past the discussion columns of 
porary journals devoted to civil engineering hay 


contained 
paid to 
] 


similar lines of 
upon the 


letters complaining of the low salari¢ 


survevors 





and civil ¢ neers e! 





work In the comment 


situation two important points seem t 


have been overlooked 
One of these is that the average graduate rf 
technical school is. immediately upon graduatior 


incapable of performing most of the duties of en- 





gineering work without a preliminary period of 
training Surveying is one Which he can 
do satisfactorily, providing he has received his 
college training at one of a large number of 
efficient schools As a result the post of surveyor 
is the accepted starting point of the young en 


The 


the result 


number of « 


demand 


gineer in the larger supply 


is therefore ample, the 


follows naturally 











The second point is that the mere possession of 
knowledge has little earning capacit only ski 
in the application knowledge to the attain 
ment of Some purpose has eart = powel! 
because it is from such application that useful 
results flow 

To put it briefly the manager draws the ror 
salary because he makes or mars th profits of 
the enterprise. The hors furnish the strength 
nd speed to haul a dt nd receive t board 
ind keep; th man who hitehe then n thei 
proper position and guides their efforts in t 
proper direction receives a wage Complaint is 
often made that there re few technical men at 
the head of large enterprises, but nothing is mors 
certain than that if technical me sa class ex 

bited notable ibility in the management of 
large enterprises their services would be ir 
urgent demand The head of a larg enterprise 
becomes perforce clearing-house of knowleds 
rather than t! ul of informatio: the de 
mands made upon him are so Vat that he 
must of necessity rely upon others as sources of 
nfor itior VU ny subject there ire ivailable 
scores 0 en competent to col ct data tl T LT 
who ea see straight througn t mass to the es 
sential fact nd set it in its right r itions is thé 
man who produces results and is rewarded 
cordingly Mining and Scie c I 
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Irrigation in Turkestan.” 
By ARTHUR P. DAVIS,7 M. Am. Soc. C. E. 


Western Turkestan is a portion of the Russian 
empire and mprises the southwestern part of 
Asiati R 1 Within its limits are the prov- 
inces of Sir Daria, Farghana, Samarkand nd 
Trat Caspia These have a total area of 1,680,- 
000 sq. mi., nd a population of about 9,000,000. 
The Same ¢ eral area also includes the prov- 


inces of Khiva and Bokhara, which are nominailv 


independent principalities, but are under th: pro- 





tection of Russia. 

Nearly all ot the drainage of Turkestan is into 
the Aral Sea, a body of water bout 200 iniles 
l and 150 miles wide It is only about bu ft. 
ibove i level The eastern nd southern por- 


tions of Turkestan are traversed by lofty moun- 
tain ranges, upon which the precipitation is vary 


great, and is mostly in the form of sn 





mountains are drained by numerous 
most of which lose their waters in the great 
sundy deserts of Central Turkestan, but the larg- 
est two of which reach the Aral Sea. 

Most of the streams are used more or less for 
irrigation, the total irrigated areas in Turkestan 


being nearly 6,000,000 acres, of Which over 33 


is in Farghana, and 509% in Samarkand and Sir 
Daria. Agricultural and pastoral pursuits are the 
chief occupations, and the state of civilization is 
Similar to that of Mexico and Central Ameri 


Plowing is done with a forked stick shod with 





a. 


iron, drawn by oxen or horses. Camels are exten- 
Sively used as beasts of burden, and the donke 
is also much in evidence 


The climate is very cold in winter and hot in 


mer, The precipitation in the valley regions 





is from 5 to 16 ins. per annum, but in the lofty 
mountains is very great, and is mostly 
form of snow. 

The largest river is the Amou Daria or Oxus, 
e Hindi- 


Kush and Kuen Lun It is nearly 2,000 miles in 





Which rises in the high mountains of tl 


lemgeth, 800 miles of which are the valley portions 
of the main stream to the Aral Sea. 
small diversions for irrigation are made from 


Innumerable 


this stream and its tributaries in the rude way 
characteristic of primitive peoples. There is still 
a very large unappropriated flow of water, but 
the small declivity of the river and the undesir- 
able character of the land outside of its imme- 
diate valley have so far not attracted the invest- 
ment of capital. 

The valley of the Amou Daria for a width of 
over 60 miles is occupied mainly by sand dunes 
almost bare of vegetation and constantly shifting 
under the action of the wind which prevails from 
April to September, inclusive. In the winter 
months it blows more from other directions. It 
is said that 12 years ago trains passing through 
this region averaged less than 2 m.p.h, on ac- 
count of sand obstruction, and had to carry a 
crew of laborers to shovel sand off the track. 
forts have been made 
to cover a zone along the track with vegetation 
to break the force of the wind and hold the sand 
in place. ‘An experiment station was established 
it Farob, and in 1898 the propagation of native 


plants Was begun. Seeds of the native desert 





During the past 12 years, e 


shrubbery were planted in a nursery, where the 
sand was covered with brush and staked down to 
keep it from blowing away. The young shrubs 
were transplanted from the nursery to a zone 
1,000 ft wide on the west side of the railway 
and 500 ft. on the east side. About 15 to 20% of 
the plants grew and spread by natural seeding 
The vegetated area is now more than 1,000 ft. 
wide on each side of the track for a part of the 
distance, and great benefit has resulted. The work 
is still in progress 

The most important and best constructed irri- 
ration system in Turkestan is on the estate of 
the Czar, on the Murgab River, with headquarters 
at Byram Ali The first recorded irrigation con- 
struction in the Murgab Valley was in the 12th 
century, a-dam being built about 60 miles above 
Byram Ali and irrigating over 50,000 acres. The 
location was at the very head of the valley, where 
the sand dunes begin to encroach upon the river. 
This ancient canal system was destroyed by Ghen- 
gis Khan, and the valley was consequently de- 
populated. It was rebuilt by a grandson of Tam- 
erlane in the 15th century. In 1799 the system as 
rebuilt was destroyed by the Emir of Bokhara, 
and the valley was again depopulated and re- 
verted to desert. 

After the conquest of Turkestan by Russia, the 
valley was added to the emperor's estate and in 
1887-89 the dam at Sultan Bend was rebuilt for 

*Abstract of a paper read at the National Irri- 
gation Congress, Chicag Dec. 5. 

‘Chief Engineer, Reclamation Service, 
Washington, D. C 





he emperor by the engineer Kosel-Poklevsky, a 
Polish revolutionist, who had been banished to 


Siberia, served 


his term and came to Byram Ali. 
brick and hydraulic lime on the ground, 
of which he built the dam, upon a foundation of 


Which was recognized as unsuitable for a 








against accident, he built three dams 
so situated as each to stand one-third of the head. 
The lower two had no gates; the upper one had 
gates All these dams were built in the dry, at 
one side of the river. After their completion, a 


dam was built in the river channel of fascines, 





earth and rock, and the water accumulated be- 
hind during the low-water season. As it was 


closed, the bank was cut above the three dams 
to allow the water to pass through the gates 
therein provided, but instead of doing so it cuta 
new channel, leaving the dams high and dry. 

In 1895, an engineer named Andreyeff was em- 
ployed to build a dam at Hindu-Kush, where a 
power plant is located which uses for power the 
water that runs down the river to Merv, to satisfy 
prior rights. This power is transmitted to Byram 


Ali, and used for lighting and running the cotton 
machinery. The capacity of this reservoir is 10,- 
000 acre-ft There are three valley reservoirs 


with a combined capacity of 23,000 acre-ft. The 
canal system from the Hindu-Kush reservoir was 
built by Von Valueff. The main canal is 17 miles 
in length and is called the Tzar Canal It has a 
capacity of 500 cu. ft. per sec. and irrigates 5,Q00 
acres of cotton and 7,000 acres of wheat and bar- 
ley. In April and May, 1903, came great floods 
which filled the reservoir with sediment. 

In 1910, Von Calueff built the Sultan Bend and 
Yolatan reservoirs, each of 55,000 acre-ft. capac- 
ity. The latter backs water to Sultan Bend, which 
is located at the head of the valley near the site 
of the original dam built in the 12th century. 
Most of the structures are built of brick and are 
very heavy and substantial. 

The total storage capacity on the estate is about 
140,000 acre-ft., but this will rapidly decrease 
with accretion of sediment. The total diversion 
capacity of the system is about 1,500 cu. ft. per 
sec., and serves about 60,000 acres, Cotton, wheat, 
fa and fruit are the chief products. 
rgest stream in Turkestan is the Sir 

i , about half the size of 
the Amou Daria and has a minimum flow of more 
than 15,000 cu. ft. per sec. These two are the 
in Turkestan which reach the Aral 
Sea, the rest being lost in the desert or consumed 
in irrigation. A large number of small canals 
have been diverted from the Sir Daria in Farg- 
hana, Samarkand and Sir Daria provinces. These 








which is, in general 


only strez 








are used for irrigating temperate-zone crops, in- 
cluding grains and forage plants, some _ fruit 





trees, and a large amount of cotton. 

canal taking water from this river was 
built as a private enterprise by the Emperor 
Nicholas I Taking advantage of a series of isl- 
ands, it diverted about 300 cu. ft. of water per 
sec. into a canal with a length of about 28 miles 





on the river bottom lands, and an equal distance 
over the desert on the bench to the west of the 
river, all in the province of Samarkand. This 
system, however, was built on too flat a grade. 
Its diversion point is unfavorable and unreliable, 
and the entire canal is located on low ground in 
such way that it is difficult to carry the water to 
the fields to be irrigated. The ill success of this 
system has led to an enterprise on the part of the 
Russian government to supersede the existing 
canal system by means of another heading fur- 
ier up the river and built on a heavier grade, 
which will command the same lands and a little 
I canal is now under construction and 
inals of the old system will be, in the 





final plans, used for drainage. 

It appears to be feasible to divert the Sir Daria 
into a very large canal near the town of Khojend 
on the left bank and carry the same in a course 
practically westward to irrigate the vast plain 
known as the Golodnaya Steppe, where nearly a 
million acres of very fine land can be found; this 
district is smooth, has an excellent soil, and a 
slope favorable for irrigation. It is probable that 
the water supply is not sufficient to irrigate this 
entire tract, but this must depend upon complete 
adjudication of prior claims to the waters of the 
Sir Daria. 


ee OO 


The Commission Plan of City Government and 
municipal ownership of water-works were car- 
ried at an election in Centralia, Wash., on Nov. 
20. It is stated that a corporation seeking a 50- 
vear water franchise tried hard to down both 
propositions. The vote on the commission plan 


was 858 for to 377 against. 








The Report of the New York Inspector o 
Dams and Docks on the Austin 
Dam Failure. ; 


Shortly after the failure of the Austin Da 
the New York Conservation Commission I 
pointed Mr. Alex. Rice McKim, M. Am. Soc. C. |} 
Inspector of Dams and Docks for the Comm 
sion. Mr. McKim visited the Austin Dam, twel 
days after its failure and prepared a brief repor 
ipon it, extracts of which have appeared 
Various newspapers Mr. MckKim’s full repor 


Was made public on Dec. 8S, and we reprint 


it 
lt 


follows: 


On October 11 last I inspected the remains o 
the dam at Austin, Pa., owned by the Bayles 
Pulp & Paper Co., at Binghamton, N. Y. The Com 
mission might well have sent me to examine thi 
dam and site in order to impress me with the re 
sponsibilites of my office, for the washing ou 
of the dam has left ruin and desolation in it 
track, and shows most emphatically the need o 
State Supervision for all such works in the in 
terest of the surrounding community. 

This dam was built of concrete in which large 
Stones were embedded. It was 40 ft. high, 544 ft 
long, 2% ft. wide on top, and supposed to be 3! 
ft. wide at the base. It was completed Dec. } 
1909, and filled Jan. 21, 1910. Two days later 
section slid out some 18 ins. at the base, and 
Water in large quantities came through the 
ground below the dam. The reservoir was then 
emptied, a short section at the top 2 ft. deep hav- 
ing been blown out by dynamite in an attempt to 
hasten its discharge. A month afterward, with- 
out any Strengthening whatsoever, the dam was 
refilled up to the breach made by the dynamite. 
At this time there was a leakage under the dam 
of 600 gals. per min. On Sept. 30 last the dam 
gave way completely. 

The failure was principally due to the dam not 
being properly bonded to the foundation rock bed 
beneath, and so it slid forward under the pres- 
sure of the water impounded, aided by water 
leakage under the dam. 

The engineer’s plans, as published, show the 
concrete of the dam running down into a channel 
cut from the rock foundation bed, 4 ft. deep and 
4 ft. wide, for the entire length of the dam. But 
on the up-turned section of the dam now lying 
in the river, I could see no evidence of any such 
wall having been built into the rock at all. As 
far as I could see from this section, and from the 
east remaining section, which has moved but lit- 
tle, the dam was simply placed on top of the ruck 
bed and not let into it anywhere. 

The only anchor was 1%-in. rods every 2 ft. & 
ins. along the upstream face. And these were 
absolutely of no use, because when they had been 
Stretched so as to act, the whole dam was 'n 
niotion, when nothing could have stopped it. Dams 
should be built heavy enough to resist all pos- 
sible opposing forces without depending upon 
steel reinforcements which cannot be brought 
into action until the masonry has failed. 

Other defects were as follows: The seameg in 
the rock bed above the dam were not all cleined 
out and grouted, thus leaving easy access to 
water under the dam. The dam was built much 
too light, that is not thick enough; the top thick- 
ness was but 21! ft. and it should have been at 
least 4 ft. and 5 ft. would have been better, and 
the bottom width, shown on the published vlans 
aus 30 ft. measures on the east remaining section 
mentioned above only 20 ft.* The ‘spillway was 
rather small, being but 4 ft. by 50 ft. for a drain- 
age area of 25 square miles. Many of the rocks 
imbedded in the concrete in the dam were of soit 
sandstone, slate, tale and other laminated rocks 
easily sheared in one direction, and laid so as to 
offer little resistance to horizontal shearing: one 


large section was broken off, splitting the rocks 


A Road Materials Testing Laboratory is to be 
provided for the recently-established Road Board 
of Great Britain It will be located at the Na- 
tional Physical Laboratory at Teddington, where 
various tests of road-making materials will be 
made Arrangements have also been made with 
the British Geological Survey to receive and store 
samples of stones thought suitable for road pur- 
poses and to prepare a report on thin slides of 
the samples; in other words to earry on petro- 
logical work. 


*[The width of the dam at its base depends, of 
course, on its height. As the valley of the stream 
was much higher at the sides than in the chan- 
nel, the height of the dam above the ground level 
was much less at the ends and the width of the 
base was correspondingly reduced.—Ed. ] 





bx 
Ne 


po 


no 


M 


of 
ch 
sh 


te 


co 


te 
lo 
de 


T 


c 
Mv 








December 14, IQII. 


ENGINEERING NEWS. 





\ Powder-Mill Explosion at the fireworks fac- 
y of E. S. Hunt & Co., at Weymouth, Mass., 


’ 


ec. 5, wrecked the mixing building, a wooden 
tructure, 50 75 ft., with a property loss esti- 
ted at $2,000. 
iiss 


A Railway Bridge Under Construction Collapsed 
vec, 8, falling into the River Volga, near Kazan, 
Reports state that 150 workmen were 
rried down with the bridge. The accident is 
scribed to the pressure of an ice which 
rmed in the 


tussia. 


pack 
river above the bridge. 
° 

\ Series of Rear Collisions wrecked two freight 
ains and one express train on the Pennsylvania 
«. R., near Manor, Pa Dec. 6. Two trainmen 
nd four men in charge of horses on the express 
rain were killed. The accident occurred during 
fog. An extra westbound freight train was 
orced to come to a stop and was struck almost 
second extra freight which closely 
The wreckage of these two 
was struck by an express train, also westbound 


t once by a 
lowed it trains 


iach iliac iain 


A Coal-Mine Explosion at Briceville, Tenn,, in 
Mountain mine of the Tennessee Coal 
entombed about 100 miners The ex- 
occurred after the day shift had 
entered the mine in the morning. On Dec. 10, the 
killed by black damp were 
rescuers. On Dec. 11, the 
Bureau of Mines arrived at 


he Cross 
‘o., Dee. 9, 
jlosion 


soon 


bodies of cight men 


taken out by rescue 
ar of the U. S. 
ville and five 
mine They 
suffocating 
barricading 


brice- 
men from the 
had 


L£ases 


were rescued alive 
protected themselves from the 
produced by the explosion by 


themselves in a cross entry. On the 


night of Dee. 12, a total of 35 bodies had been 
taken from the mine in addition to the five men 


rescued alive. No 
tor the number of 


of the explosion. 


accurate figure is 


men in the 


available 
mine at the time 


= 

An Outside Explosion Blew Up the “Maine” ac- 
cording to the recently presented report of the 
Board of Army and Navy officers appointed (Eng. 
News, Nov. 16, 1911, p. 610) to study the now ex- 
posed wreck. The entire report of the Board has 
made public, but Secretary of the Navy 
Meyer has issued the following statement: 


not been 


The Board finds that the injuries to the bottom 
of the “Maine” were caused by the explosion of a 
charge ot a low form of explosive exterior to the 
ship between frames 28S and $31, strake B, port 
ide. 

This resulted in igniting and exploding the con- 
tents of the 6-in. reserve magazine, A-14-M, said 
contents including a large quantity of black pow- 


der. 
The more or less complete explosion of the con- 
tents of the remaining forward magazine fol- 


lowed. The magazine explosion 


resulted in the 
destruction of the vessel. 


This report accords in 


made by the Sampson 


general with the one 
Board in March, 1898, im- 


mediately after the explosion. 


al citi 

Irrigation Statistics of California.-The total 
area irrigated‘in 1909 was 2,664,104 acres, an in- 
1,217,990 84.2%, over that of 
included in either 


crease of 
The 


pleted or under 


acres, or 


IS9Y9. area projects com- 
construction in 1910 was 5,490,360 
The total length of all ditches was 21,129 


niles, of which 


acres, 


12,599 miles were in main canals 
ind 8,530 miles in laterals, an increase of 146.7% 
in 10 years. There were in 1909, 1,604 reservoirs 
with a combined capacity of 743,269 acre-ft., 10,710 
wells, and pumping plants with a total en- 
gine capacity of 123,590 HP. Less than 1% of the 
total area irrigated by the United States 
Reclamation Service and the United States Indian 
Service. Irrigation supplied 
6.5% of the total acreage; cooperative enterprises 
29.20%; commercial individual 
The total cost 


9,267 





was 


districts water for 


enterprises 28%; 
and partnership enterprises 36.1%. 
of all the irrigation systems in 1910 was $72,445,- 
669, an increase of 27 4 in 10 years. The aver- 
age cost per acre was $20.02 in 1910, against $13.26 
in 1899. The average cost of operation and main- 
tenance per acre in 1909 was $1.54. 





° 

Another Typhoid Fever Outbreak at Trenton, N. 
J., apparently due to the sewage-polluted Dela- 
ware River water supply, is reported. From Nov. 
1 to Dec. 9, 1911, there were reported to the State 
Board of Health 89 cases of the disease, according 
to information supplied to us by Dr. Bruce S. 
Secretary of the Board. The following 
statements are from a circular issued to the citi- 
zens of Trenton by the State Board of Health on 
1911: 

Just preceding this prevalence of typhoid in 
Trenton, the same disease has prevailed in epi- 
demic form in several communities that are lo- 
cated north of Trenton on tributaries of the Dela- 
ware River. It is probable, therefore, that the 


Keator, 


Dec. 5, 


present outbreak of 
the. water supply 
Fortunately there is 


yphoid in Trenton is due t 


already at hand a means ol 
rendering the water supply safe for drinking \ 
plant for the disinfection of the river water by 
the application of calcium hypochlorite has been 
In Operation experimentally Lor the I 
weeks Application of hypochlorite to the Tren 
ton water began on Nov. 9 The amount of hypo 
chiorite being added was found to be too small 
to accomplish sterilization. This amount has very 
recently increased and SatiStactor results 
ire now be gz obtained. 

At this critical moment we believe it to be me 
essary to add larger amounts of hypochlorite 
the water than have hitherto been used in ordet 
to bring about effective sterilization and thus be 
certain of killing off the typhoid organisms. T} 
step may possibly esult in the production of 
tastes and odors in the water. These 
odors are, however, harmless to the pe 
ing the water. t 
Slight taste and Which will be only tem 
porary, is preferable to the presence of 
germs in the water 

As soon as a notic 
demic is effected, and 
shows what amount of hypochlorite it is 
sary to add to accomplish satisfactory ste 
tion, the proportion of hypochlorite 
duced 








past Lew 








been 





tastes and 
rson drink- 
Obviously, the discomfort of this 





odor, 


ty phoid 


cable abatement in the ¢ 


further experimentatior 
neces- 
riliza- 
may be re 


5 


The Filling of Gatun Lake, Panama Canal, wil! 
cause the abandonment in February, 1912, of the 
present line of the Panama R. R. between Gatun 
and Gorgona. The removal of inhabitants of vil- 
this section is now being hastened. Vil- 
and settlements which will be inundated 
by Gatun Lake when the level has reached 85 ft. 
above mean tide are: Lion Hill, Ahorca Lagarto, 
Penas Blancas, Frijoles, Tabernilla, San 
West San Pablo, Bailamonos, Mamei, Juan 
(partly), Matachin, Bas Obispo 
Claras, Guarapo, Montevistoso, 
Monte Lirio, and Limon. A new village of Monte 
Lirio is being built on the relocated 
Railroad. Other new villages on it at present 
are New Frijoles and Gamboa. Half a dozen of 
the present villages will be abandoned 


lages in 


lages 


Bohio, 
Pablo, 
Grande, 
(partly), 


Gorgona 


Auguas 


Panama 


from 


causes other than flooding. They are Miraflores 
and Pedro Miguel, on account of construction 
connected with locks, and Mandingo Llano, Rio 
Grande, Cucaracha, New Culebra and Spanish- 


town, the existence of which is not regarded as 


worth the cost of their sanitary maintenance 
“Canal Reeord.” 
. 
Panama Canal Excavation during November: 


totaled 2,598,024 ecu. 


108,251 cu 


yds., a 
yds. for the 24 


During 


daily 
working 
November 107,672 cu 


yds. of fill 
month 


days in the 


month 


yds. of con- 


crete was laid and 523,520 cu 


The rainfall for the 


placed 


11.92 


in dams was 


ins 
Sa 


The Chicago Gas-Rate Ordinance, limiting the 
price of gas in that city to 75 ets. per thousand 
feet until July, 1912, to 70 cts. for the next two 
years and to 68 cts. for two years after that, has 
upheld by Judge Kickam Scanlon in the 
Superior Court A temporary injunction 
has been issued restraining the Peoples Gas Light 
& Coke Co., from violating the ordinance. How- 
ever, the company will be allowed to collect 80 
cts. per thousand until the suit is finally 


the difference being deposited with a 


been 


State 


decided, 
trustee 
sia aaa = 
The Deferred-Message Cable Rates, recently an- 
nounced by the Western Union Telegraph Co., 
News, Sept. 21, 1911, p. 354) have 
published. 


letters,” 


(Eng. now been 
The new schedule provides for “cable 
subject to a 
sion, at 7% 
York 


ters,” 


two-day delay in 
cts. per word between 
and Liverpool or London. ‘‘Week-end let- 
subject to a delay of from Saturday to 
Tuesday, will be sent for 5 ets. a word. There is 
undefined “deferred press dispatch” at 5 
word. These include mailing or 
such delivery as the cable company desires. The 
messages will be forwarded to any 
the regular, “day-letter,” o1 
prevailing for land lines. 


transmis- 


Boston or New 


also an 
cts. per rates 
destination at 
“night-letter” rate 
Messages must not be 


in code, 
* 

A Committee on Rubber Analysis was appointed 
at a conference held on Dec. 7 in New York City 
by representatives of the U. S. Army, the New 
York Central R. R., Pennsylvania R. R., General 
Electric Co., Standard Underground Cable Co., 
Simplex Electrical Co., Hazard Manufacturing Co., 
the American Chemical Society and several 
pendent chemists 
rubber analysis. 
Mr. E. B. Katte, 


inde- 

who specialty of 

The was called by 
Chief Engineer of Electric Trac- 
tion, New York Central & Hudson River R. R. 
The committee instructed to determine a 
standard procedure in the analysis of rubber com- 
pounds, the idea being to establish a definite basis 


have made a 


conference 


was 


uverage of 





723 
i tl insertion of chemical-analysis clauses 1! 
pe tio tor ibber insulating compounds 
Ne s of the committee are as follows 
Mr. H. B. Rodman, Chemist, Pennsylvania R. R 
\l ee Mr. C. R. Boggs, Chemist, Simplex 
Electrical Co., Cambridge, Mass.; Mr. W. B. Gieser, 
Che s New York Central R. R., Albany, N. Y 
\I I’. Poetschke, Chemist, The Lederle Labora- 
s » Wes Sth St New York City; Mr: 
} I Millwood, ¢ ng Chemist, 246 Wil 
] l \ve I okly Mr. Wallace Clark, 
He f the W & Cabl Dept. of the Genera 
Ele Co., Schenectady, N. Y., and Mr. W. A 
1) Mat Asst. | New York ¢ tral R. R 
New J Cit 
Ssugees Ss ‘ nmi i n ] b 
ceived b h se ry, M W \. Del Mar 
Madison Ave New York Cit) 
° 


Intercepting Sewers to lead the sewage ft 
north shore towns to the North Channel of the 


re Canal will be built by the Sani 





al Ch go When these towns pro 

ystems in connection wit the in- 
t action has been decided upon by 
the Sanitary District in view of the fact these 


innot afford to build the works necessai 
It is 
have to be taken 


deliver their sewage to the 


expected that similar ac 


new channel. 
tion will 


for the relief of that part of Chicago south of 
Tth St., in order to connect that section with tlie 
new Calumet Channel now under construction. 
The north shore towns in question will be re 
quested to submit plans of their proposed sewer 
ive Systems, Showin:g mw these n yb eached 


ul interceptors 


4 


Personals. 
Mr. Paul Schultze, M. Am. Soc. C. E., 
Superintendent of 


County 
Oneida Co., New 
Engineer of Troy, N.Y. 


Highways, 

York, has been chosen City 
Mr. O. K. Morgan, formerly Chief 

the Carolina, Clinchfield & Ohio R 


moted to Chief Eng 


Draftsman of 


has been pro- 


His head- 


ineer of the same. 





quarters will be at Johnson City, Tenn 

Mr. W. T. Thompson, formerly General Manager 
of the Iroquois Iron Works, Buffalo, N. Y., has 
been elected Vice-President and General Manage? 
if the Monarch Road Roller Co., of Groton, N. Y 


Mr. M. C. M 
of the Be 


Hatch, formerly Chief 
sston & Maine R. R., at 
has been appointed Engineer of 
York, New Haven & 
R. R. Cos., at Boston 

Mr. H. C. Landon, 
of the Erie R. R., 
Manager and Chief 
R., a new line to be 


Draftsmal 
Mass., 
Tests of the Now 

‘ 


Boston, 


Hartford and Boston & Main 


formerly Division Engineer 


has been appointed General 
Watanga R 
built from North Carolina to 


Eastern Tennessee His 


Lenor, N. C. 
Mr. Jean Bart 


Chicago, 


Engineer of the 
headquarters will be at 


Balcomb, Consulting Engineer, of 
lll., has been appointed Executive Engt- 
neer of the Alvord Valley Irrigation Co., which 
has under way the development of a tract of land 
in southeastern Oregor He will retain his office 
in Chicago, Ill 

Mr. Samuel G. McMeen, M. Am. Inst. E. E., Con- 
Ill., has been elected 
Hood Railway & Powe! 
His work in Portland will 


with the 


sulting Engineer, of Chicago 
Mount 
Portland, Ore 
not necessitate 


firm of McMeen 


President of the 
Co., of 
severing his connection 
& Miller, of Chicago. 

Gen. Hugh Bancroft, of Boston, Mass., has been 
} harbor 
soard of 
Other members of the 
Hon. J. A. Conry, Rear-Admiral 
Messrs. W. F. Fitzgerald and 


new 


appointed Chairman of the commis- 


sion of Boston, 
of the VPort of 


ymmission are 


known as the I] Directors 


Boston 





Francis T 


Geo. E 


Bowles, 


Smith. 


Mr. I. A. Cottingham, Engineer of Maintenans 


of-Way of the Houston & Texas Central, the 


Houston, East & West Texas and the Houston & 
Shreveport Rys., has been promoted to Assistant 


General Manager of the same With jurisdiction 
over the same department and such new duties as 


shall be assigned to him 


Mr. D. K Engineer of Maintenance-of 
Way of the Galveston, Harrisburg & San Antonio 
ind the Texas & New Orleans Rys., has been pro- 
moted to Assistant 


Colburn, 


General Manager of the same 
continue to charge of his 
tment and will assume such other 
duties as shall from time to time be assigned, 

Mr. Francis V. Marshall, formerly Assistant En- 
Wabash R. R., at Decatur, Ill, has 
been promoted to Maintenance-of- 
Way of the Springfield and Decatur 
the same railway, succeeding Mr. 


lines. He will have 


present depar 


gineer of the 
Engineer of 
divisions of 
Edward Shelah, 


who has retired owing to ill health Mr. Shelah 
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his parents moved Committee. At the time of the publication 
was employed by list of engineering societies in Engineering Ney 
became County Aug. 3, 191 
ndent of Schools i 9,214. 
fessor of Mathe- 
l at Whitewater, 
his private labora- At the December meeting held in Albany, N. Y 
idea of an automatic Dec. 13, Mr. John D. Moore, of the New York St 
> he formed a part- Conservation Commission, gave an address 
Plankinton, of Mil- “What the State of New York Is Doing for tl} 
er became the John- Conservation of Its Natural Resources,” 


of 


1, the membership of this associat 


Society of Engineers of Eastern New York. 
S8 


later renamed the John- 


New York Electrical Society. 
his invention of the 


At the 306th meeting of this society, held 
New York City Dec. 12, Dr. Louis Livingston Se 
man, Major-Surgeon, First U. S. V. Engineers 


lator which bears his 
foundry furnace, a 
ck movement and 
Prof. Johnson 
Society of Me- 


gave a lecture on “A Scientific Hunting Expedi 
tion in Central Africa, with Special Reference t 


the Tsetse Fly and the Sleeping Sickness,” illus 
the AOTTCOD trated by lantern slides made from photographs 
Ventilating Engineers, the 


hiladelphia and of the Mil- 
rived bv two sons, Paul Cleveland Engineering Society. 
issociated with the busi- At the 


secured by Dr. Seaman in Africa 


regular meeting of Dec. 12, Mr. Normar 
MacBeth, Tlluminating Engineer of the Westing 
Superintendent of Motive house Electric Lamp Co., Bloomfield, N. J., pre- 
Lines East of Pitts- sented a paper on “Applications of Illuminating 
Philadelphia, Pa., on Engineering in Store and Factory.” <A paper on 
promoted to his present posi- “Railway Signaling,” by Mr. C. E. Denney, Signal 
ynths bef . He was born at Engineer, Lake Shore & Michigan Southern Ry., 
i il _ 1859. After attend- will be presented at the regular meeting to be 
Ac emy and the Maryland held Jan. 9. 

entered the railway service 
chinist in the West Philadel- : ; 
. = a R. R. in 1879. The third annual dinner, held at the Hotel 
eye we eee . Knickerbocker Dec, 7, was attended by over 20( 

} the Altoona shops, : 
ie HoT WED members and their guests President Charles A 


tendent 
Mo., 
form 


General Contractors’ Association, 


; an Sneecia Angell, of the Cranford Co., who presided, gave 
1e is success- : . : . 
l Woreman. ane some inkling of the strength and influence of the 
int Genera “orem: é f pes 
W - Philadelphia shops association by informing the diners that its mem- 
es hilade us s : a 
: e bership represented a capitalization of $87,000,000, 
was made Superintendent of | ; 
, F ‘ e ue of contracts no hele vy its 
S. Naval Motive Power of the Philadelphia, Wilmington & 4nd that the value of contracts now oe by 
\ I \ r tt : ‘mployving up- 
the build- subsidiary of the Pennsylvania ak employin ip 
M Is] , , ; eg wee ene kacko wards of 50,000 men, and that the annual pay roll 
re Is n¢ > ro his position lé as re ; _ 
os ee mn . : tion 4 z ! nt last year was over $39,000,000, 
will become Superinten nt of Motive Power of the Buffalo & ’ 


ttle 
ittie, 


members aggregated $340,0( 0,000, 


ld Cc f i 1 f th Eastern The speakers for the evening were John F. 
iding eo. 3 vision ane 0 tre ase ‘Dp = > 
: i Tul f this vear O’Rourke, a member of the Executive Committee 
\ ing in . iv oO is year, * . 
> Pitts h. He had nearly of the association; Hon. Douglas Mathewson, who 
f } } line € oO , tspure e nag Co . 7 : 
° . . ; : told the contractors that their troubles could 
Obitua 


always be laid at the door of publir 


ry. ompleted 33 ve ; of continuous and meritorious titate wae 
officials, as 
Consulting Engineer and vania R. R. system. 


s — ~ , , the actions of these officials were bound by th: 
Graphophone : 


operation of 


: ° ° 2° uibliec contract work; Nelso » Lewis, Chief En- 
6 whonsetanh. Engineering Societies. I ntra Ww Ison P. Lewis, Chief En 


—_——— ee ¢ 


self same laws which regulate the 
} He was 


gineer of the Board of Estimate and 
ment of New York City, who ec 
methods of the old time 


of the 


Apportion- 
ontrasted the crude 
contractors with the sci- 
entific operations of today: Kingsley L. Martin, 
Vice-President of the F tion Co, and for- 
merly Chief Engineer 


: Commissioner of 
Bridges of New York Ci Who declared that 
some of his views about contractors had 
: very materially since he had become 

ees pti 1 Rast on himself, and J. Waldo Smith, Chief Er 
SASSOCTATION FOR THE ADVANCE- the New York Board of Water Supply, 
- OF SCIENCE an interestin 
Annual mee i at Washington, 


O mwa , Smithsonian In- 


1 part COMING MEETINGS 


changed 
contractor 


gs talk on the organizatic 
ing staff of the Board and 


with contractors. 


American Institute of Electrical Engineers, 

\t the 266th regular in New York 
City, Dee 8, Mr. G \ presented a paper 
entitled “Methods of Varying the Speed of Alter 
nating-Current Motors.” The paper made no pre- 


tens it being a strietly original 


discussion of 


any one feature, but was rather a careful resume 


of the ways and means of producing variable 


speed motors of this type. Different systems were 
described after the following classification: 

(1) Induction types—squirrel 
i eee ‘PRRING qpry control); squirrel « ‘ (compensitor 
Len InN HINEERING Se ansing Mich double squirrel cage with one movable. stator 
, sige ; i Seen - 1+ aa \ve sliding armature polar wound armature (2) 
Commutaton repulsior (resistance) repulsion 

(brush shifting) 


cage (resistan 


control) 


LINN- 
The author presented hi 


Ss pauper in very brief 
abstract and the time was largely devoted to 
of the importance of variable 
OF CIVIL ENGINERES speed alternating-current motors. 


ual meeting at New York City After the discussion was concluded, almost the 
Warren Hunt, 220 West 


: : ant *} ; : ‘ th entire assemblage, which filled the large audi- 
he ‘ ( St yew . City 


irtment of 


- . 
short discussions 


> PNCGINIDIERS torium, adjourned to the suite of the Institute, 
AUTOMOBILE ENGINEERS wl social cae js : ‘ 
- , r 14 ere ¢ SOHC > > o rae @ . » 
Following ‘ ta 18-2 Annual meeting at New York City. 1ere a social evening was spent in a way that 


f th sah ‘oketl F. Clarkson, 1451 Broadway, would satisfy the most critical of those who have 
inee! ( t e = . 4 


'S00-doniaran ane ew rd { a called the previous meetings of the Institute cold 
Ro ee ee eae \ME IETY OF HEATING AND VEN and formal. 
INGINEERS ‘ ' 
to the time of his ; 3-25 \nnual a ting at New York City. It previously h id been announced that the Di- 
deer of Doc Seer \ \ Macon, 29 West 39th St., New rectors had appropriated $50 for each such enter- 
f Masia Sees . ork C tainment after the New York meetings It was 
Be eres IN SOCIETY ce is evening e Boar “e- 
many contributions secktiack alk Cee neaede Wilkie: announced on this evening that the Board had re 
ublished in the G 


iisely New Philadalphia, scinded that action on account of a previous rul 


Technology at Karls- 


ing that none of the appropriations for section 
meetings in other cities should be spent 


for en- 
National Electric Light Association. tertainment: it was 


desired to treat the New 
150 for this association was York members exactly as those elsewhere. The 


meeting of the Executive necessary funds were raised by subscription 
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